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We, Air Reduction Company, Incorpor- 
ated, a Corporation organised and existing 
under the Laws of the State of New York, 
United States of America, of 60, East 42nd 

5 Street, New York 17, State of New York, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 

10 larly described in and by the following state- 
ment: — 

. This invention relates to surgical operating 
tables. 

Due to the highly specialised nature of 

15 present surgical practices, the operating table 
has become increasingly important as a tool 
of the surgeon, who relies upon the complex 
adjustments of the table to position the pati- 
ent in a manner providing the most desirable 

20 access to the field of the operation. It is fre- 
quently necessary, in the course of an oper- 
ation, to rearrange the table structure in 
order to alter the position of the patient Pre- 
sent surgical techniques require operating 

25 tables that are capable of extensive and 
varied adjustments and which are equipped 
with readily-accessible control mechanism 
for making the necessary adjustments 
quickly, without delaying the operation. 

30 Since the utmost care must be exercised in 
moving the patient gently, so as to avoid 
shock, injury, or discomfort, the table mech- 
anism must also be capable of precisely-con- 
trollable movements. 

35 In order to provide operating tables parti- 
cularly adapted to meet the exacting stand- 
ards of present surgical practices, it has been 
proposed to utilise motor-driven adjusting 
mechanisms. For example, one suggestion 

40 has been to provide operating tables with 
electric motor devices operatively associated 
with the adjustable portions of the table 
structure. The adjustment of the table 
would thus be facilitated and controllable 

45 frona^a^rnote_sjtation by selective operation 



of the separate motor devices. It is objec- 
tionable, however, in most cases to use elec- 
tric devices in operating rooms, where an 
explosion hazard exists due to the presence 
of anaesthetic gases. Usually only the most 50 
essential electrical equipment is located in 
the area of operation and then ^uly when 
stringent specifications are met by the pro- 
vision of suitable explosion-proof apparatus. 
While a type of explosiou-pioof electric 55 
motor is avadabJe, the motor housing of this 
motor is not compact and the necessity of 
providing the necessary number of motors of 
this type, or even of the ordinary type, for 
completely controlling all the movements of 60 
the table creates a cumbersome and imprac- 
tical structure. 

Some tables have utilised hydraulic means 
for actuation of the table adjusting mechan- 
ism. -This type of operating table overcomes 65 
the explosion hazard, but there has yet been 
no hydraulic table which has proved com- 
pletely acceptable for surgical purposes and 
commercially satisfactory. One of the diffi- 
culties has been that certain mechanical 70 
limitations have had to be incorporated in 
the table construction in order to accommo- 
date the hydraulic or fluid actuating devices. 
Thus all of the variations of adjustment and 
the ranges of movement of the table members 75 
which are desired could not be obtained. 
Furthermore, tables designed or intended for 
complete hydraulic actuation have hereto- 
fore had inadequate fluid control circuits and 
valve means. To compensate for these de- 80 
ficiencies, some hydraulic tables have been 
only partially mechanised by the hydraulic 
devices and have had the remaining adjust- 
ments made by manual means. In prior hy- 
draulic tables, controlled rates of movement 85 
of the table members in both directions of 
movement has not been accomplished. There 
has also been the inherent problem of- avoid- 
ing leakage of oil, or other actuating fluid, 
from the control circuit. 90 
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It is an object of this invention to provide 
an improved hydraulic operating table which 
overcomes the inherent disadvantages in 
previous tables of this type. 
5 Another object of the invention is to pro- 
vide an improved fluid control circuit for 
operating tables having selective and com- 
pound table movements. 
Another object is to provide an improved 

10 table structure especially adapted to accom- 
modate fluid actuating mechanisms for the 
entire table without limiting the ranges of 
adjustment thereof and which affords a 
strong, rigid support for the patient in all 

15 positions. 

A further object of the invention is to pro- 
vide an improved arrangement of valve 
means and valve adjusting mechanism for 
controlling the movements of an adjustable 

20 surgical table. 

A further object of the invention is to pro- 
vide discharge valve means for regulating, 
under predetermined conditions, the dis- 
charge flow of the actuating fluid in the con- 

25 trol circuit of an hydraulic surgical table, to 
prevent excessive rates of movement of the 
hydraulic cylinder table actuating means. 

A further object is to provide improved 
speed control means operable in connection 

30 with the table control circuit for adjusting 
the rates of movement of the cylinder 
devices. 

A still further object of the invention is to 
provide improvements in fluid circuits far 
35 series-connected surgical table" actuating 
cylinders. 

Other objects and advantages of the inven- 
tion will be better understood by referring 
to the following description and accompany- 

40 ing drawings of a preferred embodiment of 
the invention in which: — 

Fig. 1 is a side elevation, partially in sec- 
tion, of an operating table arranged and con- 
structed in accordance with the invention: 

45 Fig. 2 .is a top plan view, partially in sec- 
tion, of the table shown in Fig. 1; 

Fig. 3 is a vertical sectional elevation taken 
substantially along line 3 — 3 in Fig. I, parti- 
ally sectioned in the pedestal looking in the 

50 direction of the iarrows; 

Fig. 4 is a sectional elevation taken along 
line 4 — 4 in Fig. 2 looking in the direction 
of the arrows; 
Fig. 5 is a sectional elevation taken along 

55 line 5 — 5 in Fig. 2 looking in the direction of 
the arrows, the table platform sections hav- 
ing been removed therefrom and the reversed 
Trendelenburg position of the table being 
shown in dotted lines; 

60 Fig. 6 is a sectional elevation taken sub- 
stantially along line 6 — 6 in Fig. 5 looking in 
the direction of the arrows, including also a 
side-tilted position of the table frame in dot- 
ted lines; 

65 Fig. 7 is a sectional elevation taken along 



line 7 — 7 in Fig. 6 looking in the direction of 
the arrows, showing the table frame and as- 
sociated cylinder mechanism in the tilted 
position indicated in dotted lines in Fig. 6; 

Fig, 8 is a sectional elevation taken sub- 70 
stantially along line 8—8 in Fig. 7 looking in 
the direction of the arrows, certain parts be- 
ing omitted to simplify the drawing; 

Fig. 9 is a sectional elevation taken sub- 
stantially along line 9—9 in Fig. 4 looking in 75 
the direction of the arrows; 

Fig. 10 is a plan view sectioned along the . 
line 10—10 in Fig. 9 looking in the direction 
of the arrows; 

Fig. 11 is a sectional elevation taken along 80 
the line 11—11 in Fig. 9 looking in the direc- 
tion of the arrows, showing the detailed con- 
struction of a- compound cylinder device 
mounted in the taole frame for supporting 
portions of the back and seat table sections 85 
and the kidney bridge; 

Fig. 12 is a sectional plan view taken sub- 
stantially on line 12—12 in Fig. 1 looking in 
the direction of the arrows: 

Fig. 13 is a sectional elevation taken sub- 60 
stantially on line 13—13 in Fig. 12 looking 
in the direction of the arrows; 

Fig, 14 is a front partial view, partly in 
section, taken substantially along line 14—14 
in Fig. 1, illustrating the master control valve 95 
mechanism and showing . the compactly- 
arranged valve units; 

Fig. 15 is a sectional elevation taken on 
line 15 — 15 in Fig. 14; 

Fig. 16 is a sectional elevation taken on 100 
lino 16—16 in Fig. 14, the valve units being 
omitted; 

Fig. 17 is an end view of the dial face at 
the end of the arm casing in Fig. 14; 

Fig. 18 is a sectional plan view of the 105 
master control vafve assembly including the 
valve units, taken substantially along the line 
18—18 in Fig. 16; 

Fig. 19 is an enlarged partial section taken 
transversely through the valve assembly in 110 
Fig. 18 illustrating the structure of the valve 
units therein; - • 

Fig. 20 is a diagrammatic illustration of 
the distribution system of the fluid circuit for 
the operating table including the hydraulic 115 
cylinder devices and selector valve housing 
of the master control valve mechanism; 

Fig. 21 is a diagrammatic illustration of 
the supply system of the fluid circuit for the 
operating table including the fluid pump and 120 
reversing valve housing of the master con- 
trol valve mechanism; 

Fig. 22 is a diagrammatic illustration of 
an alternative forrn of the fluid circuit em- 
bodying speed control means; 125 

Fig. 23 is a fragmentary sectional view 
taken substantially along the line 23 — 23 in 
Fig. 18 looking in the direction of the 
arrows; 

Fig. 24 is a partial sectional plan view 130 
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corresponding to a portion of that shown in 
Fig. 18 of a modified form of the master 
valve assembly in Fig. 14, showing the in- 
clusion of a speed control valve unit; 
5 Fig. 25 is an enlarged sectional view taken 
transversely through the valve units in Fig. 
24 showing the cam operating means; 

Fig. 26 is a longitudinal sectional view of 
the variable-pressure relief valve shown 
10 schematically in the circuit diagram of Fig. 
21; 

Fig. 27 is a longitudinal sectional view of 
the by-pass regulating valve of the speed con- 
trol mechanism shown schematically in the 

15 circuit diagram of Fig. 22; 

Figs. 28-31 are schematic illustrations 
showing the table in some of the various op- 
erating positions obtainable by adjustment 
of the control mechanism which are respec- 

20 tively, Trendelenburg position, centre break 
or Mayo-kidney position, reflex-abdominal 
position, and the chair position. 

The preferred embodiment of the inven- 
tion, as shown in the drawings, generally des- 

25 scribed, comprises an hydraulic operating 
table (Figs. 1 and 2) having a plurality of ad- 
justable members, hydraulic cylinder devices 
operativcly associated with each of the ad- 
justable members, and a fluid system includ- 

30 ing master control valve means for selectively 
administering fluid to the cylinder devices. 
The table structure includes a base, a plat- 
form structure, and a pedestal adapted to 
„ raise or lower the platform. The table plat- 

35 form structure comprises a platform consist- 
ing of a plurality of table sections and a rigid 
supporting frame in which the table sections 
are adjustably mounted, each table section 
having a fluid-actuated motor device for ad- 

40 justing the table sections relative to each 
other and with respect to the table frame. 
Preferably, the frame carries the back, seat, 
and leg sections and a kidney bridge which 
is movable vertically with respect to the 

45 mounting frame. 

Universal means are provided (Figs. 4-8) 
for mounting the table frame on the pedestal 
whereby the table platform may be tilted as 
a unit laterally and longitudinally, such ad- 
justing means having an extensive angular 
range of displacement and being so con- 
structed as to afford exceptional structural 
rigidity throughout its entire range of mo- 
tion. The universal means comprises a brac- 

55 ket pivotally mounted on the table pedestal 
in which first and second double-acting fluid 
cylinder devices are mounted in relative 
transverse planes. 
The system for administering fluid to the 

60 cylinder devices (Figs. 20 and 21) is an im- 
proved fluid circuit which includes a reser- 
voir, a pump for supplying fluid under rela- 
tively high pressure to the circuit from the 
reservoir, low pressure conduit means for re- 

65 turning fluid to said reservoir, selector valve 



units for selectively completing operating 
circuits through the respective hydraulic 
cylinders, and reversing valve means having 
reversible high and low fluid pressure con- 
nections with the selector units to produce a 70 
reversible flow of actuating fluid in said op- 
erating circuits. The reversing valve means 
thereby controls the direction of movement 
of the associated table members. The circuit 
also contains a variable pressure-relief valve 75 
for limiting the rate of discharge from the 
circuit when the cylinder devices are moved 
in the direction of the force which is exerted 
by the load supported thereon. A modifi- 
cation of the control circuit (Fig. 22) includes 80 
an adjustable speed control valve, and a. cir- 
cuit by-pass conduit wherein speed adjust- 
ments are made through manipulation of the 
control valve. The speeds of operation are 
maintained independent of the load carried 85 
by the table through the effect of a regulating 
valve in the by-pass conduit In addition, 
over-travel means are incorporated in some 
of the cylinder devices to permit flushing of 
the circuit and co-ordination between cylin- 90 
der devices that are series-connected for 
simultaneous operation. 

The selector valve units are mounted in a 
common selector valve body (Figs. 14 and 
1-8"). Each of the valve units is operated to 95 
open a circuit to a corresponding cylinder 
mechanism or mechanisms by valve actua- 
tion means mounted in the selector- valve 
body. Adjusting means therefor extend out- 
wardly to a point within easy reach of the 100 
operator at all times and there is provided 
indexing means associated therewith, where- 
by the fluid circuit actuated in each of the 
respective positions of the selector adjusting 
means is indicated. The reversing valve 105 
means are* preferably mounted on the same 
housing as the selector valve means forming 
a master valve assembly housing. The ad- 
justing means for the reversing valve ex- 
tend substantially co-extensively with the 110 
adjusting means for said selector valve so 
that both of these valve means may be oper- 
ated from a single position. 

Referring now in detail to the specific con- 
struction shown in the drawings, an opsrat- H5 
ing table constructed and arranged in accord- 
ance with the preferred form of the invention 
is shown in Fig. 1, there being omitted, how- 
ever, from this and the other figures illustrat- 
ing the table structure, the several fluid con- 120 
duits making up the fluid control circuit 
which connects the several fluid-actuated ele- 
ments and valves of the table circuit. Confus- 
ion of the structural drawings due to such 
detail is thereby avoided, while the necessary 125 
fluid circuit connections may be- clearly 
understood by reference to the circuit dia- 
gram of Figs. 20 and 21, taken in connection 
with the description hereinafter. 

The operating table is supported by a base 130 
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10 having four corner stanchions 11. Each 
of the stanchions contains a caster wheel 12 
which is extendable by means of an hy- 
draulic caster cylinder device 13. When the 
5 pistons in cylinder devices 13 are extended, 
the table is" raised from the stanchion sup- 
ports and rests on the caster wheels 12, faci- 
litating movement of the table. T he hy-_> 
Hrftflli g caster cylinder devi ces are actuated 
IjMSySSSs nt a f£5 r T ""r 1 "i E3S 1 3 
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^.eater -end of whfrh 5 adapted to 
■jessed f rt acjuat e the pum p. Fluid from the 
foct-pun^isiQrce3 idlQ iheresffective c ylin- 
15 ders 13 through sene3=crmnecleJ coiiduits-^r- 
best seen in Fig. 12, into which the cylinders 
13 are tapped. To lower the table and per- 
mit the base lO tcTrest on the stanenion sm> 
^gga rHr^e^eT T7i s depresse d^ which opens 
^heciTva i ye'meansln the'footpump and perT" 
mit% the rium to drain from the cylind ers. v± 




The base 10 comprises a housing 18 hav- 
ing a removable cover 19, Fig. 1, through 
which access may be had to the table mech- 
25 anism contained therein. The base 10 houses 
a container, or reservoir, 20 haying a vent 
21 holding a supply of hydraulic fluid at 
atmospheric pressure for the table control 
circuit, an electric motor 22 and an hydraulic 
30 constant-displacement pump 23 coupled to 
the motor 22. A power line 22' is connected 
to a source of electric current to operate 
motor 22 which is fully explosion proof in 
the manner acceptable to surgical operating 
35 room ' specifications. Other equipment 
housed therein will be described in greater 
detail hereinafter. 

The housing 18 has a heavy, rigid base 
plate 24, Fig 13, from which a central 
40 column 25 extends upwardly through the 
cover 19. As seen in Fig. 1, the column 25 
constitutes the lower section of the table 
pedestal 26 wherein a telescoping inner 
column 27 is received. The inner column 27 
45 carries grooved guide members 28 at its 
lower end which ride on vertical longitudinal 
ribs 29 mounted in the bore of the base 
column 25 to prevent rotation of the tele- 
scoping column therein. Two annular bear- 
50 ing blocks 30, secured in the base column, 
receive the inner column, taking up the slack 
between the inner and outer columns and 
adding greater rigidity to the pedestal sup- 
port. At the upper end of telescoping mem- 
55 ber 27 an end plate, or cap. 31 is provided on 
v/hich the table platform structure designated 
generally at 32 is mounted through a yoke 
structure 33. 
The table platform structure 32 may be 
60 vertically adjusted as a unit by means of the 
hydraulic cylinder mechanism including an 
upright shaft or rod 34 and piston 35, which 
are stanchioned in the base, and a cylinder 
barrel 36 which is mounted, within the ped- 
65-estal member 27 and depends from the. end 



cap 31. Fluid for controlling the operation 
of the pedestal cylinder mechanism is ad- 
mitted to the cylinder barrel above or below 
the piston depending upon the movement de- 
sired, while the fluid on the opposite side of 70 
the piston is permitted to exhaust from the 
barrel.' Referring to Fig. 3, a fluid line 37 
communicates with the cylinder barrel 36 
through a passage 38 in end cap 31 and a 
Connecting tube 39 which opens into the bar- 75 
^re> chamber below the piston. A conduit 40 
* is received by a suitable fluid fitting in end 
cap 31, wherefrom a passage 41 opens 
through end plate 31 into the bore of the 
cylinder barrel above the piston. Elevation 80 
of the table is effected by admitting high 
pressure fluid to the cylinder barrel above the 
piston through conduit 40 and passage 41 
" which urges the cylinder barrel upwardly and 
"extends the pedestal. Fluid is simultane-85 
3jisly exhausted from the cylinder barrel 
through connecting tube 39, passage 38 and 
conduit 37. The lowering movement is ac- 
complished by reversing the fluid circuit 
connections and admitting the high pressure 90 
fluid to the underside of the piston through 
conduit _37. Fluid in the cylinder barrel 
above the piston is exhausted therefrom as 
the pedestal is retracted. The exhausting of 
fluid at reduced pressure from the cylinder 95 
barrel is regulated to control the rate of dis- 
placement of the cylinder mechanism and 
therefore the movement of the table as will 
be hereinafter more fully described. The 
administration of the actuating fluid is con- 100 
trolled by valve control means in the hy- 
draulic circuit as will also be later described. 

The table platform structure 32 comprises 
a plurality of adjustable sections supported 
in a rigid frame 42, Figs. 1 and 2, including 105 
cross-beam members 43 and side members 
44. The table sections include a back sec- 
tion 45, an intermediate section 46. a kidney 
bridge 47, a seat section 48 and a leg section 
49. Along both sides of the table platform 110 
there are provided slide bars 50 on which 
slidable mounting fixtures 51 are situated. 
The mounting fixtures are provided for sup- 
porting the various auxiliary equipment used 
in conjunction with the operating table, such 115 
as a canopy frame, arm. or leg slings, etc. A - 
head rest 52 is pivotally supported on a cross 
member 53 having slide ooxes 54 thereon 
that are received on extensions of the slide 
bars 50. The head rest is angularly adjust- 120 
able about the cross member 53 and is pro- 
vided with a ratchet type locking mechanism 
55 to secure it in its adjusted positions. The 
seat section supports at its outer end clamp 
devices G which accommodate knee crutch 125 
supports or other equipment. The clamps 
G are an improved type of clamp which are 
particularly adapted for mounting the knee 
crutch support, and are identical to. the 
clamping means described and claimed, in 130 
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Edward F. Fullwood's United States Patent 
No. 2.622,831 dated December 23. 1952. 

Side plates 56 are fastened by bolts 56' to 
the side frame members 44. Thus the plates 
5 56 constitute the side walls of a shield parti- 
ally enclosing the table superstructure in the 
frame 42. 

Back section 45 is hinged at 57, Fig. 4, to 
the intermediate platform section 46 and is 

10 supported on the table frame 42 for pivotal 
movement by hydraulic cylinder devices 58 
and 59. The cylinder devices, both of which 
are seen in Fig. 2, are rotatably mounted on 
trunnion axles 60 in bifurcated portions 61 

15 of the table frame. Each of the cylinder de- 
vices has a plunger or piston rod 62 which 
carries a lug 63. Fig. 4. that is hingedly re- 
ceived at 64 in the back section. The plungers 
are reciprocally movable within cylinder 

20 members 65 which are in turn piston-rod 
elements adapted to be reciprocated in the 
outer barrel portions 66 and 67 respectively 
of the cylinder devices 58 and 59. Thus, 
these cylinder devices (also shown schematic- 

25 ally at 58 and 59 in Fig. 20) are of the com- 
pound cylinder type having inner and outer 
cylinders and piston-rod elements co-operat- 
ing to provide a maximum displacement 
which is particularly useful for rotating the 

SO back section 42 through a wide range of 
angular adjustments. As will later be seen, 
the inner and outer cylinder devices may be 
operated independently or in unison through 
the table control circuit. 

35 Fluid is delivered to and from the barrel 
portions 66 and 67 through fluid lines 68 and 
69, and lines 70 and 71 respectively, where- 
by the piston rods 65 are actuated. Fluid 
for actuation of the inner piston rods 62 is 

40 provided by means of fluid conduits 72 and 
73 in the cylinder device 58 and fluid con- 
duits 74 and 75 in the cylinder device 59. 
The fluid fittings receiving the pairs of con- 
duits 72, 73 and 74. 75 are mounted at the 

45 lower ends of the inner cylinder barrels 65 
instead of opposite ends of the cylinder bar- 
rels as in conventional cylinders. In each 
cylinder the fittings for conduits 72 and 74 
open directly into the Iowct ends of the re- 

50 spective piston chambers. The fittings re- 
ceiving conduits 72 and 74 connect internally 
of the cylinder barrels with tubes (not shown) 
that pass through suitable openings in the 
piston members into the upper ends of the 

55 piston chamber. Thus connections for altern- 
atively delivering fluid at either side of the 
piston in each of the devices are afforded. 
The specific construction of the cylinders is 
unrelated to the present invention and has 

€0 not therefore been illustrated in detail in the 
drawings. When the devices 58 and 59 are 
actuated to raise the back section, high pres- 
sure fluid is admitted through the lines 69 
and 71 to the outer barrel portions 66 and 67 

65 which causes the cylinder-piston members 



65 to be drawn upwardly therein. Ejection 
of the inner piston rods 62 from the mem- 
bers 65 occurs by administering actuating 
fluid through the conduits 73 and 75 respec- 
tively. In order to lower the back section, 70 
the high pressure fluid is admitted to the op- 
posite ends of the cylinders through conduits 
68 and 70 in outer barrels 65 and 66 and in 
lines 72 and 74 in piston-cylinder members 
65, respectively. The means by which con- 75 
trol fluid is administered to the supply con- 
duits will be hereinafter described. 

Seat section 48 is also hinged to intermedi- 
ate section 46 as shown at 76, Figs. 2 and 4. 
This section is adjusted by hydraulic cylin- SO 
ders 77 and 78 which are pivoted on trun- 
nions 79 in bifurcations 80 of frame 42. Each 
cylinder contains a piston rod or plunger 81 
having a lug 82 which is received by pin con- 
nection 83 in the seat section. 85 

The cylinders 77 and 78 are provided, re- 
spectively, with conduits 84 and 85 at the 
blank ends of the cylinders and conduits 86 
and 87 at the rod ends thereof. Fluid is 
administered to the cylinders through these 90 
conduits to raise or lower the seat section 
about its hinge connection 76. For example, 
the seat section is elevated by admitting high 
pressure fluid to the blank ends of the cylin- 
ders through fluid conduits 84 and 85 which 95 
causes the piston rods 81 to be projected 
from the cylinders. In order to reverse the 
movement of the seat section j high pressure 
fluid is admitted to the rod-end of the cylin- 
ders through the fluid conduits 86 and 87 100 
respectively. 

Intermediate section 46 is mounted m table 
frame 42 for vertical movement, which is 
accomplished by cylinder devices 88 and 89. 
Fig. 9. Enlarged portions 90 in the frame 105 
receive the cylinders wherein the barrels 91 
are soldered br otherwise rigidly fixed. Each 
cylinder has a plunger 92 movable vertically 
within the cylinder barrels. Brackets 93, ex- 
tending longitudinally of the table, as shown 110 
in Fig. 5 support the section 46 on the 
plungers 92. The cylinder devices 88 and 
89 are provided with fluid conduits 94 and 
95 respectively, seen also in Fig. 3, at the 
upper ends of the cylinder barrels 115 
91 and with conduits 96 and 97, 
respectively, at the lower ends thereof. 
Conduits 94 and 95 are received on the usual 
fluid fittings which are mounted in the en- 
larged portions 90 of the frame through 120 
which passages register with openings in the 
side walls of the cylinders as illustrated by 
the opening 94' in hvdraulic cylinder 88.* 

The vertically adjustable intermediate sec- 
tion 46 on which are hinged back section 45 125 
and seat section 48 affords an improved 
structural arrangement of the table platform. 
For example, the inner hinge points 57 and 
76, seen in Fig. 4, respectively, may be ele- 
vated simultaneously, thus producing a 130 
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Mayo-Kidney positioning of the table plat- through conduits 102 and 103 to the blank 

form in a single movement In this position ends of the piston rod cylinder members 92. 

of the table the back and seat sections are This causes the kidney bridge to be elevated, 

inclined downwardly on opposite sides of as indicated by the dotted lines in Fig. 11, 

5 their common hinge points, so that the ab- independently of the section 46 which is im- 70 

dominal region of the patient is elevated. To mobilised as long as actuating fluid is not 

raise section 46, high pressure fluid is ad- administered to the outer cylinder barrels 

mitted to the lower ends of the cylinders 91. To lower kidney bridge 47, the high 

through the conduits 96 and 97 which urges pressure fluid is admitted to the cylinders 

10 the plungers 92 upwardly in the cylinders. 92 through the rod-end conduits 104 and 75 
. To retract the plungers 92 the actuating fluid 105. When the cylinder members 92 are 

is introduced into the upper ends of the cylin- actuated, as before described, the inner piston 

der barrels through the fluid lines' 94 and 95. rods 98 and the kidney bridge are carried in 

The control of the cylinder devices is effected the same relative position therewith. The 

15 by control mechanism associated with the kidney bridge is controlled by means of con- 80 

table hydraulic circuit which will be des- trol mechanism associated with the hydraulic 

cribed hereinafter. table circuit, as will be described hereinafter. 

The kidney bridge 47 is supported on The leg section 49 is hinged by means of 

stems 98 which project out of the plungers hinge connections 106 to the outer end of the 

20 92 of the cylinder devices 88 and 89 and are seat section, as best seen in Figs. 1 and 2. 85 

received in sockets 99 in the kidney bridge. The leg section is adjusted angularly about 

These stems constitute inner piston rod the hinge connections by a pair of hydraulic 

members which are movable within the cylinders 107 pivoted on brackets 108 on the 

plunger members 92, as illustrated schem- seat section and on lugs 108' on the outer 

25 atically in Fig. 20. The detailed construe- end of the leg section. The cylinders 107 90 

tion of each of the hydraulic cylinder devices have cylinder barrels 107' and piston rods 

88 and 89 which support the section 46 is 107" which form an expansible linkage 

shown in Fig. 11. The stem 98, it will be adapted to rotate the hinged leg section 49. 

seen, comprises a piston rod having a piston Conduits 109 are provided at the blank-ends 

30 100 which is slidable within the bore of cylin- of the cylinders 107 and conduits 110 are 95 

drical piston rod member 92. The piston provided at the rod-ends thereof, 
rod 92 carries a piston 92' which is received • High pressure fluid is admitted to the rod- 

in the chamber 91' whereby the piston rod ends of cylinders 107 through the conduits 

may be elevated to raise the intermediate 110 in order to lower the leg section. By 

35 section 46, as before described. The inner reversing the circuit connections, the high 100 

piston rod 98 may be operated independently pressuro fluid is delivered to the blank-ends 

of the piston rod 92 by. separately control- of the cylinders through the conduits 109 to 

ling the actuating fluid delivered to the bore raise the leg section. The delivery of the 

of the cylindrical member. 92 for actuation actuation fluid and control of the leg section 

40 of piston 100, and the fluid delivered to cylinders is accomplished by control mech- 105 

chamber 91' for actuation of piston 92'. anism associated with the hydraulic circuit 

Piston 100 is provided with an overtravel for the table and provided with overtravel 

valve mechanism comprising ball elements means, as will be described hereinafter. The 

101 which are disposed in passage 101', functioning of the piston overtravel means in 

45 through which fluid is enabled to pass be- the control circuit will also be later des- 110 

tween the blank-end face and the rod-end cribed 

face of the piston. The ball elements are The table platform and frame 42, where- 
urged against openings at opposite ends of on the platform sections are adjustably sup- 
the passage 101' by a spring element 101" ported, are mounted on the table pedestal for 

50 interposed between the ball elements. The universal movement as a unit by means of 115 

present construction differs from prior con- the yoke structure 33. Referring to Fig. 9, 

structions in that the valve is adapted to be the yoke structure comprises an inverted 

operated only at the blank end of the cylin- yoke 111 having depending side members 

der to permit fluid passage through the 112 which are pivoted' for rotation longitu- 

55 piston, instead of both ends of the cylinder, dinally of the table on studs 112' held in 120 

Thus in the cylinders 92 the pistons 100 are arms 113 extending downwardly from the 

provided with overtravel means in the down- pedestal cap 31. The yoke 1 11 is so formed 

ward movement of the piston. Fluid lines as to include bosses 114, seen also in Fig. 4, 

communicating with the blank ends of hoi- which provide bearings in which a cylinder 

60 low piston rods 92 in the cylinders 88 and barrel 115 of hydraulic cylinder device 116 125 

89 respectively are indicated at 102 and 103. is journalled. .The ends of the barrel 115 

Fig. 9. Rod-end fluid connections for the are fixed in flanges 1 17 formed in the central 

cylinder devices are shown at 104 and 105. portions of cross-beams 43, whereby the 

When it is desired to raise the kidney table frame may be lilted laterally about 

65 bridge, high pressure fluid is supplied the longitudinal axis of the cylinder 115 130 
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which acts as a hinge pin. Referring now 
also to Fies. 5, 6. 7. and 8, such lateral tilt- 
ing movement of the frame is effected by 
means of an hydraulic cylinder device lis 
5 disposed in a plane substantially transverse 
to the plane of cylinder device 116 and sup- 
ported on a fixed plunger, or piston rod, 119 
mounted between rearward extensions 120 
of yoke side arms 112. mounted centrally on 
10 the piston rod 119, and within cylinder bar- 
rel 121 is a fixed piston 121'. Barrel 121 of 
the cylinder device carries lugs 122 (Fig. 8) 
into which studs 123 are threaded and 
adjusted to provide a socket for engagement 
15 of ball member 124. The ball member com- 
prises an outer universal joint connection for 
stirrup-shaped link 125 which is hinged at 
126 in flange 117 of the rear cross-beam 
member 43 of the table frame. The stirrup 
20 link member is pivotable vertically about the 
axis of hinge connection 126, but is laterally 
rigid with respect to the cross-beam member 
43. Thus the table- frame 42 is tilted by 
lateral movement of the barrel 121 which 
25 pulls the link 125 toward either side of its 
centre position causing the cross-beam mem- 
ber 43 to be rotated about the axis of the 
cylinder 1 1 6. The displacement of the tilting 
mechanism in tilting the table frame toward 
30 the right, as viewed from the foot end of the 
table, is illustrated in Figs. 7 and 8 and by 
the dotted lines in Fig. 6. During such move- 
ment it is necessary to accommodate the 
relative displacement between the hinge con- 
35 nection 126 on cross-beam 43 which moves 
arcuately, and the socket connection on 
cylinder barrel 121 which would ordinarily 
be displaced on a straight line parallel to the 
axis of the cylinder. In this construction the 
40 barrel is permitted to rotate a small amount 
on the piston rod 119, as indicated by the 
angular displacement of the cylinder barrel 
from its normal position, shown in dotted 
lines in Fig, 7, which together with the 
45 pivotal movement of link 125 and the free- 
dom of the ball socket joint provides a 
flexible driving connection. The cylinder is 
provided with fluid conduits 127 and 128 
communicating with the bore of the cylinder 
50 barrel on opposite sides of the piston 121', 
as seen in Fig. 6. When the table frame is 
to be tilted in the direction shown by the dis- 
placed phantom figure in Fig. 6, the high 
pressure fluid is administered to the cylinder 
55 through conduit 127, whereupon the barrel 
121 is urged to the left of this figure. Figs. 
7 and 8 illustrate the displaced position of 
the cylinder device 118. To tilt the table 
in the opposite direction the high pressure 
60 fluid is administered through conduit 128. 
The table platform 32 is tilted in the longi- 
tudinal plane to provide the Trendelenburg 
and Reverse-Trendelenburg positions by the 
hydraulic cylinder device 116, which is 
65 otherwise referred to as the Trendelenburg 



cylinder. The cylinder 116 is provided with 
a piston rod 129, Fig. 4. having a piston 
130 which is received in the bore of the 
cylinder barrel 115. At its outermost end 
rod 129 is secured to the central portion of 
a cross-piece 131, which has its opposite 
ends*fastened to rack bars 132, seen m Figs. # 
1 and 2 The rack bars 132 extend rear- 
wardly in parallel relation to the piston rod 
129 and are slidably received in longitudinal 75 
grooves 133 in yoke member 111,- as seen 
in Fig 3. The undersides of rack bars 132 
are provided with teeth 134, Fig. 5, which 
mesh with teeth 135 formed on circular gear 
segments 136. The gear ^segments are 80 
mounted on the pedestal cap 31 by bolts 137 
shown passing upwardly through the cap 
31 into the lower portions of the gear seg- 
ments in Figs. 4, 9, and 10. Piston 130 is 
thus connected with cap 31 through piston 8o 
rod 129, cross-piece 131, rack bars 132 and 
gear segments 136; whereas the cylinder 
barrel 115 is fixed against axial movement 
in the yoke 111 by collars 117 secured to 
opposite ends of the barrel. Thus when 90 
fluid is admitted under pressure to the cylin- 
der 116 to cause relative displacement 
between the piston and cylinder barrel the 
yoke is moved relative to the cap and 
pedestal, and this motion will be an angular 95 
motion about the axis of the yoke pivots 112 . 
Gear segments 136 are so located that their 
pitch circles are in concentric relation to the 
circular path generated by the angular move- 
ment of the yoke 111. Thus, the rack bars 100 
13? which are supported from the yoke by 
piston rod 123 and yoke grooves 133. remam 
tangent to the gear segments as the yoke 
pivms about axis 112', and the rack teeth 
134 are maintained in engagement with the lUo 
gear teeth 135 in all angular positions of the 
yoke. As the yoke 1 1 1 and frame assembly 
42 mounted thereon are rotated, the rack 
bars rotate with the yoke and frame and 
move about the gear segments 136 in the lia 
manner of rocker elements; successive teeth 
thereon engaging with the corresponding 
gear teeth of the gear segments, thus main- 
taining a positive engagement in all posi- 
tions During such rotational movement 115 
the yoke 111 slides relative to the rack m the 
grooves 133. A displaced position of the 
table frame 42 is shown in Fig. 5, corres- 
ponding to a Reverse-Trendelenburg posi- 
tion wherein the head end of the table is 120 
elevated. .. , . a a 

The Trendelenburg cylinder is provided 
with a fluid conduit 138 at the blank end and 
with a conduit 139 at the rod end. Fluid 
introduced through conduit 138 expands the 125 
chamber volume between the piston and tho 
blank end' of the cylinder causmg the yoke 
111 and frame 42 to be moved toward the 
right in this figure about the pivots 112' as 
indicated by the dotted lines in Fig. 5, To 130 
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reverse the movement of the table or to move 
the table platform to a Trendelenburg posi- 
tion, the high pressure fluid is admitted to 
cylinder 115 through the rod-end conduit 
5 139. This urges the cylinder barrel 115 
further toward the left in Fig. 5, producing 
( a turning movement of the yoke and -table 
frame in the same direction. 
The particular construction described for 

10 the Trendelenburg movement has the notable 
advantage of providing a positive engage- 
ment through the rack bars and gear seg- 
ments in all angular positions, and providing 
important structural rigidity even at extreme 

15 Trendelenburg positions. Moreover, this 
construction permits the entire table plat- 
form to be angularly adjusted in the longi- 
tudinal plane as a unit, without necessitating 
any alternation of a previous relative dispo- 

20 sition of the table platform sections. Simi- 
larly, the construction affords desirable 
rigidity for lateral tilting of the table plat- 
form. 

The control valve mechanism for control- 
25 ling the circulation of actuating fluid in the 
table circuit to the hydraulic cylinder 
devices comprises a master valve unit 140, 
Fig. 2. which is mounted in the frame 42 on 
arm extensions 141 of the side frame mem- 
30 bers 44, Fluid lines connect the master 
valve unit with the several cylinder devices, 
as will be described hereinafter. The master 
valve unit 140 has operating means compris- 
ing a shaft 142 which extends outwardly 
35 toward one side of the table. The shaft 
142 is received in a housing having an 
angle extension 143 mounted on the* side 
plate 56 attached to frame 42 and ex- 
tending upwardly and toward the head 
40 end of the table in which the controls 
for the valve operating means are located. 
The arm extension 143 tenninates in a 
truncated dial face 144 which is at an 
oblique angle designed for easy vision of the 
45 dial markings by the operator. A pointer 

145 is correlated with the respective posi- 
tions of the valve operating means which are 
indicated on the dial face. 

" Referring to Fig. 14, the master valve unit 
50 and valve operating mechanism, described 
and claimed per se in our British Application 
No. 882/53 filed 12th January, 1953 (Serial 
No. 728,094) are shown in greater detail The 
valve unit 140 is a composite structure made 
55 up of a selector valve assembly 146 and a 
reversing valve assembly 147. The shaft 
assembly 142 comprises an inner shaft .1.48 
and an outer shaft 149 wherein the inner, 
shaft is co-axially and rotatably disposed; 
60 the co-axial shafts being adapted to be 
operated independently of one another. The 
shaft 149 is journalled in the selector valve 

146 and in an extension bearing 149* which 
projects from side plate 56 of the table frame 

65 and supports the shaft assembly at its outer 



extremity. The shaft 149 carries on its outer 
end a sprocket 150 which is connected by a 
drive chain 151 with a second sprocket 152 
keyed in a shaft 153 having a hand- 
adjusting knob 154. Manipulation of knob 70 
154 rotates the shaft 149 through the chain 
and sprocket drive whereby the selector 
valve mechanism is actuated, as will be des- 
cribed. A pair of bevel gears 155 and 156 
are arranged to transmit the adjustments of 75 
the drive shaft 153 to pointer indicator 145 
whereby the corresponding positions of the 
valve-adjusting shaft 149 will be designated 
on dial face 144. 

Operating shaft 148 extends through selec- 80 
tor valve housing 146 within the tubular 
shaft 149 and into the reversing valve hous- 
ing 147. At its opposite end the inner shaft 
extends beyond the shaft 149 whereon is held 
a sprocket 157. This sprocket is linked by 85 
a chain 158 to an upper sprocket 159 which 
is situated on a bushing 160 adapted to 
revolve independently of the shaft 153 on 
which it is supported. A lever 161, only 
a small portion of which is seen in this 90 
figure, projects from the bushing member 
outwardly through the underside of the cas- 
ing as seen in Fig. 1. The lever is adapted 
to be pivoted upwardly or downwardly from 
its normal position shown in this figure, as 95 
indicated by the dotted line positions at 161'. 
Such movement of the lever 161 causes rota- 
tion of the shaft 148 which actuates the 
reversing valve mechanism, as will be des- 
cribed. ioo 

The selector valve housing 146 consists 
of a composite structure including end plate 
portions 162 and 162' and a central valve 
block member 163. The end plates are held 
against the valve block by bolts, only the 105 
ends 163' of which are visible in the draw- 
ings. Banks of valves A, B, and C are 
arranged circumferentially in the valve 
block 163 in which each Yalve is an inde- 
pendent valve unit, substantially as shown in 110 
Figs. 18 and 19.. Each valve, such as the 
valve B' which is enlarged and sectioned in 
Fig. 19, is a removable unit and is of an 
improved construction particularly adapted 
for reversible fluid flow. Each, of the valves 115 
is provided with a valve seat 164, a valve 
stem 165 and fluid ports 166 and 167 
between which the passage of fluid is con- 
trolled by the co-operation of the valve seat 
and the valve stem. Each of the valves is 120 
normally closed, except when the end 172 
of the valve stem 165 which protrudes into 
a central core chamber 173 of the valve 
housing is depressed by the selector valve 
actuating mechanism, which includes a roller 125 
cam element at -174. Referring to Fig. 18, 
cam element 174 comprises an elongated pin 
which is mounted at its opposite ends in disc 
plates 175 which are carried on the tubular 
adjusting shaft 149: The pin is disposed 130 
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longitudinally within the chamber 173 and 
at a radius which enables it to come into 
contact with the protruding valve elements 
as it is revolved therein around the axis of 
5 adjusting shaft 149. 

The fluid ports 167 of the bank of valves 
B communicate with a common manifold 
chamber 168 which is formed by an annular 
recess in the face of end plate 162, and simi- 

10 larly fluid ports 167' of the bank of valves 
A communicate with a common manifold 
chamber 169 in the opposite end plate 162'. 
Manifold chamber 168 is provided with a 
fluid fitting 170 to which fluid conduit mem- 

JSbers are attached, and chamber 169 is pro- 
vided with a similar fluid fitting 171. 

Ri the operation of the selector valve 
mechanism one of the manifold chambers is 
supplied with- high pressure fluid and the 

20 other is connected with the low pressure 1 dis- 
charge line; The high pressure fluid is : sup- 
plied from the high pressure manifold cham- 
ber through one of the valves communicating 
therewith and through fluid circuit conduits 

25 to the cylinder devices connected 1 to such 
valve. Fluid discharged from the energised 
cylinder device is- returned through fluid 
lines to the corresponding valve unit in com- 
munication with the Tow pressure manifold; 

38 thus completing the fluid' actuating circuit.- 
The two corresponding valves in each of the 
valve banks are actuated in unison' by the' 
cam element 174> such as in Fig. 18, wherein 
the valve actuating elements of valves A' 

36 and B' are simultaneously engaged by the 
cam element. As the shaft 149 is rotated 
through its operative positions in the manner 
hereinbefore described, the cam element 
comes into engagement with the valve ele- 

40 ments of successive corresponding valve 
units in each of the banks A and B opening 
the fluid circuit associated with each set of 
valves. Intermediate valve bank C com- 
prises a series of drcumferentially-located 

45 valve units which are actuated simultane- 
ously with corresponding valves in banks A 
and B to complete fluid circuits including the 
valves C in addition to the corresponding 
units in banks A and B wherein compound 

50 movement of the table is effected, as will be 
described hereinafter. The conduits received 
on the fluid fittings 170 and 171 are con- 
nected with the reversing valve 147 whereby 
the high and low pressure lines may be 

55 alternatively connected with either of the 
manifold chambers 168 and 169 to control 
the direction of fluid movement in the cir- 
cuits and therefor the direction of movement 
of the cylinder devices. 

60 Each of the operative positions of the 
shaft 149 is indicated by the pointer 145 
which registers with the corresponding 
marking on the dial face 144. The markings 
on the dial face are identified in Fig. 17 by 

65 references from a to / which designate the 



table movement performed by the hydraulic 
circuit for that setting. The respective move- 
ments corresponding to each of the refer- 
ences are as follows; 

(a) Table height; (b) Leg section; (c) 70 
Kidney bridge; (d) Centre break; (e) Reflex 
abdominal; (j) Side tilt; fe) Trendelenburg; 
(h) Trendelenburg with leg; (0 Chair posi- 
tion; (/) Chair without leg. The major posi- 
tions of the table are shown in Figs. 28 75 
through 31 wherein Fig. 28 illustrates a 
Trendelenburg position; fig. 29 illustrates a 
Centre-break position; Fig. 30 illustrates a 
Reflex abdominal position; and Fig. 31 illus- 
trates a Chair position, 80 

The shaft 149 and cam adjusting 
mechanism for the selector valve are 
centred in the respective operating positions 
by a detent mechanism 176 which is shown 
in the Fig. 16 and also in Figs. 14 and 18. 85 
In this mechanism a collar 177 is fixed on 
the shaft 149 on which is secured a sprocket 
plate 178. The sprocket plate is irregular in 
contour having a series of depressions, or 
notches, 179, numbering ten in all. that cor- 90 
respond to each of the operative positions of 
the* adjusting shaft 149. Pins 180 compris- 
ing roller elements are provided to engage 
the sprocket plate at diametrically opposite 
points. These pins are carried in link mem- 95 
bcrs 181, each of which is pivoted at one 
end on posts 182 set in the selector valve 
housing and having free outer ends. Springs 
183 are hooked on pins 184 on the free ends 
of link members 181 and are anchored on 100 
one- of the adjacent fixed posts 1 82. As seen 
in Figs. 14 and 18, the link members 181 
comprise spaced parallel plates between 
which the pins 180 are mounted. Thus the 
pins 180 are resilicntly biased toward the 105 
sprocket plate in such a manner as to engage 
in the depressions 179 which are oriented 
with respect to the operative positions of the 
shaft 149 and therefor centre the shaft and 
cam actuating mechanism in each position. 110 
At the same time the links are adapted to 
expand when sufficient torque is applied to 
the selector valve adjusting shaft, as indi- 
cated by the dotted line positions, so that 
the pins may ride over the sprocket plate 115 
between the successive depressions. As a 
result of this construction, substantially no 
resultant lateral forces are exerted on the 
adjusting shaft 149 by the detent mechanism. 
Thus frictional bearing forces are reduced to 120 
a minimum and the adjustment of the valve 
mechanism is facilitated. 

The reversing value 147 embodies a pair 
of valves L arranged circumfercntially in one 
plane and pairs of valves R and R' which 125 
are arranged in separate circumferential 
banks. Each of these valve units is substan- 
tially identical to the valve units inserted in 
the cylinder valve housing 146. As shown 
in Fig. 18, the valve element in each of the 130 
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valve units protrudes into a central cylindri- 
cal bore 185 wherein the end of shaft 148, 
having a bushing 186 thereon, is received. 
The bushing 186 is provided with flat depres- 
5 sions 187 and 188, each of which has a dia- 
metrically opposite counterpart not visible 
in Fig. 18. and a flat 189. The oppositely 
disposed flats 187 are shown in the sectional 
view of Fig. 23. In the normal position of 

10 the shaft 148 the depressions 187 and 188 
register with the protruding ends of the cor- 
responding valve actuating elements which 
are accommodated therein, allowing all of 
the valves to remain closed. When fie shaft 

15 148 is rotated in the cylindrical bore, the 
engaging portions of the bushing 186 depress 
the valve actuating elements and open the 
valves. The elements in valve units R are 
disposed off-centre with respect to the 

20 notched face 187 (as illustrated in Fig. 23, 
and as more fully disclosed in our British 
Application No. 882/53) (Serial No. 
728,094), both of these elements protruding 
through the upper wall of the cylindrical 

25 chamber 185. The valve elements of the 
valves R' are similarly disposed with respect 
to the flat faces 186. In this manner when, 
the shaft 148 is rotated in a clock-wise 
direction, one each of the valves R and R' 

30 are opened while the other valves in each 
pair remain closed, and when the shaft is 
rotated in a counter clock-wise direction, 
the other valves are opened In addition, 
the flat 189 by design constitutes a smaller 

35 peripheral depression than the flattened 
portions 187 and 188, and the valve element 
of th& valve L is centrally positioned with 
respect thereto. As a result the valve L is 
actuated during the initial rotation of shaft 

40 148 in either direction prior to the actuation 
of the valves R and R'. 

The shaft 148 is biased toward its neutral 
position (all valves closed) by a centring 
mechanism 190. This mechanism includes 

45 a collar 191 mounted on the protruding end 
of shaft 148 and having a radial flange 192. 
A lug 193 projects inwardly from the flange 
and is adapted to be received in the split end 
of pin 194, set into the housing 147. A coil 

50 spring 195 is carried loosely on the collar 
191, Fig. 15, and is provided with sharply- 
bent ends 196 which are crossed and sprung 
so as to pinch inwardly around the pin 194. 
Thus the spring ends 196 urge the lug 193 

55 and pin 194 into mutually intersecting posi- 
tions, such as shown in Fig. 15, which corres-' 
pond to the neutral position of the shaft 148. 

In the operation of the reversing valve, the 
high and low pressure fluid lines of the table 

60 circuit deliver fluid thereto through conduits 
hereinafter described in connection with 
the circuit diagram of Fig. 20. When the 
shaft 148 is rotated by manipulation of lever 
161, seen in Fig. 1, valve L is opened to 

65 admit fluid to the reversing valve units R 



and R'. The effect of rotating the shaft 148 
in either a clock-wise or a counter clock- 
wise direction from the neutral or closed 
position is to complete the fluid connections 
between the high and low pressure conduits 70 
and the manifold chambers of the selector 
valve in either of two reverse directions, thus 
determining the direction in which the actua- 
ting fluid is supplied to the manifolding 
chambers in the cylinder valve housing. 75 
When the shaft 148 is in its neutral position 
the line valve L is closed, no fluid is circu- 
lated in the control circuit, and the table 
mechanism is immobile. 

It will be seen that by selective adjust- 80 
meat of the hand knob 154 the desired 
operation of the operating table mechanism 
may be selected and then by adjustment of 
lever 161 the actuating fluid may be circu- 
lated through the system to cause such 85 
operation in the desired direction. 

The table control circuit comprises two 
distinct portions or systems; the distribution 
system (Fig. 20) which includes the selector 
valve assembly, the several fluid cylinder 90 
devices, and fluid lines connecting with each 
cylinder device, and the supply system (Fig. 
21) which includes the reversing valve 
assembly, the reservoir, pump, pressure res- 
ponsive switch, pressure limiting means, and 95 
the several fluid fittings and conduits. The 
elements of the control circuit are so 
arranged that only two connecting conduits 
are necessary to link the portion of the cir- 
cuit in the table base with the portion of the 100 
circuit in the pedestal-mounted frame struc- 
ture. Thus, the high and low pressure sides 
of the fluid pump are connected with con- . 
duits which extend through the table 
pedestal, and in turn connect with the master 105 
valve unit. The two conduits passing 
through the pedestal comprise the two tele- 
scoping tubular conduits 200 and 201, seen 
in Figs. 3, 12, and 13. Conduit 200 corres- 
ponds to the high pressure fluid for deliver- 110 
ing fluid to the reversing yalve assembly in 
the master valve assembly, and conduit 201 
corresponds to the low pressure fluid which 
returns fluid from the reversing valve 
assembly to the storage reservoir. The con- 115 
duits have fluid-tight slide fittings 202, Fig. 
13, which permit the lengths of the conduits 
to be varied in accordance with the adjusted 
height of the operating table. 

The table base 10 houses several of the 120 
elements of the supply portion of the circuit 
Referring first to the sectional views of the 
table base in Figs. 12 and 13, the arrange- 
ment of this portion of Jhe -eirciiit may be 
seen. The pump 23/ mounted on the motor 125 
22 at one side of the reservoir container 20, 
is connected by a conduit 203 to the reser- 
voir through a T-fitting 203'. A series of 
connected lengths of tubing 204, which also 
include a pair of check valves 205 and 206 130 
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extend from the outlet of the pump to the 
lower end of the telescoping conduit 200, 
within the table pedestal, through which high 
pressure fluid is administered to the reversing 
5 valves and thence to the distributing portion 
of the hydraulic circuit. The low pressure 
telescoping conduit 201, through which low 
pressure fluid is returned from the distribu- 
ting portion of the circuit connects at its 
10 lower end with tubing 207 which enters 
through the side of the reservoir container at 
208. 

The electric motor 22 is connected to a 
source of power by power cord 22' which 

15 attaches to the motor through a pressure- 
responsive switch 209. The switch is pro- 
vided with a tap line 210 which is received 
in a T-fitting 210' in the high pressure line 
204 whereby the switch is closed and opened 

20 in response to variations in the fluid, deli very 
line pressure below and above selected pres- 
sure limits. As will later be illustrated, the 
line pressure is affected by manipulation of 
the master valve mechanism when it is 

25 adjusted for operation of the table 
mechanism which automatically results 
in actuation of pressure switch 209 
which controls the motor 22. Fluid 
is thus automatically pumped through 

30 the table control circuit when the master 
valve controls are adjusted and opened for 
table operation, without requiring other con- 
trol adjustment for the motor. Similarly, 
when the circuit connections are closed. 

35 increase in fluid pressure in the delivery line 
above a selected upper limit causes the 
switch to open the electric circuit to the 
motor and stop the pump. The switch 209 
also prevents overloading of the fluid cir- 

40 cuit by excessive pressure. 

An accumulator device 211 is connected 
with the high pressure line 204 through a 
branch tube 211'. This device is a standard 
apparatus which is adapted to maintain the 

45 desired line pressure when the pump is not 
in operation by compensating for leakages 
which may occur in the circuit. The device 
is conventionally provided with a spring- 
loaded plunger acting on a small volume of 

50 fluid contained therein which is connected 
through the tube 211' and a one-way restric- 
tor valve 211" with the high pressure supply 
line. Thus, should fluid leakages occur in 
the circuit, the loss in volume is accom- 

55 modated by retraction of the plunger which 
is compressed by spring loading to mam- 
tain the fluid in the circuit at the necessary 
pressure. This device thereby prevents the 
motor 22 from cycling when the circuit is not 

€0 in operation. When the reserve volume of 
fluid in the accumulator is depleted, as by 
mors than ordinary leakage, or when the 
table has not been operated for a long period, 
pressure switch 209 closes, causing moment- 

85 ary operation of the pump 23 which restores 



the required line pressure and recharges the 
accumulator. The valve 211" prevents sud- 
den introduction of fluid at a high rate of 
flow into the control circuit which would 
produce a surge, or lurch, in the table opera- 70 

tion. _ . . 

An alternate source of high pressure fluid 
for the control circuit is provided for emer- 
gency use, such as in the event of a power 
failure. Such alternate source comprises the 75 
foot pump 14 which is provided with an in- 
let tubing 212 connecting with the reservoir 
fitting 203' and an outlet tube 212' vyhich is 
connected with a two-way valve device 213. 
In the normal position of the valve, as indi- 80 
cated by the handle 213'. fluid pumped 
through the foot pump is administered to the 
caster cylinders 13, as before described. 
When the valve handle is in its second oper- 
ating position, fluid is delivered from the 85 
valve through a conduit 214 which is re- 
ceived on the cross fitting 204' in the high- 
pressure supply line 204. Thus, in an emer- 
gency the foot pump may take the place of 
the motor-driven pump 23 in supplying high 90 
pressure fluid to the control circuit for actu- 
ation of the table. 

The control circuit for the table is prefer- 
ably adapted to utilise a non-compressible, 
or hydraulic, actuating fluid; such, for ex- 95 
ample, as a conventional hydraulic cylinder 
oil. In the circuit the various hoses, tubes, 
and fittings are provided in accordance with 
standard practices and constitute standard 
parts commonly.used for such purposes. Ele- 100 
ments of the control circuit are shown 
schematically in the circuit diagram. The ac- 
cumulator, pressure switch and fixed dis- 
placement pump are denoted by the let- 
ters ACC, PRSW* and PF respectively and 105 
several reference numerals applied to parts 
of the table hereinbefore are applied to the 
same elements schematically shown in the 
circuit diagrams. . 

In order to clarify the control circuit dia- 110 
gram as much as possible, it has been divided 
into two separate but related figures. Fig. 20 
illustrates the distributing portion of the cir- 
cuit and Fig. 21 illustrates the supply portion 
of the circuit, these portions of the circuit 115 
being connected through the manifold cham- 
ber conduits at the right side of Fig. 20 and 
left side of Fig. 21. In the supply part of 
the circuit in Fig. 21 it will be seen that fluid 
is delivered from the reservoir through the 120 
pump inlet line 203, pump 23, and the high 
pressure line 204 to a conduit 200' which is 
connected to the line valve L of the reversing 
valve housing 140. The line- 200' in the cir- 
cuit diagram schematically represents all of 125 
the series-connected conduits extending from 
the pump outlet conduit 204 in the table 
base, Fig. 12, and connecting with line, valve 
unit L of the master valve, including the 
telescoping conduit 200 which extends 130 
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through the pedestal. 

The alternative system for supplying high 
pressure fluid in the control circuit is seen 
to include the fluid line 212 which supplies 
5 fluid from the reservoir to tho foot pump 14, 
pump outlet line 212', and connecting line 
214 which delivers the high pressure fluid 
from the two-way valve 213 to the line 204 at 
junction 204'. When the two-way valve 213 

10 is set for delivering fluid from the foot pump 
to the caster cylinders, as illustrated by the 
position of the valve-adjusting handle 213' 
in the circuit diagram, the line 214 is closed. 
The fluid introduced into the caster cylinders 

15 may be bled back into the reservoir by oper- 
ating the valve handle 17 which manually 
opens the check valve units 17' in the foot 
pump. 

The emergency supply line- 214 is. tapped 

20 into the high presure fine between the check 
valves 205 and 206. Valve 205 thus pre- 
vents reverse flow of the fluid- delivered by 
the foot pump 14 into- pump- 23- when the. 
emergency supply source is usedl The ejner- 

25 gency supply line 214 is provided" with a 
venting valve 214' through which? fluid pres- 
sure may be relieved in the; system in the 
event that the foot pump is inadvertently 
operated beyond the prescribed pressure 

30 capacity of the circuit. This valve also- func- 
tions when the motor pump- 23* is in opera* 
tion as a safety device in the event that the- 
pressure switch 209 fails to shut off the motor 
22 at the prescribed- line pressure. Huid: 

35 vented through the valve is returned 1 to con- 
duit 207 and thence to thtf reservoir. 

When the fluid admitted to the selector 
valve has been circulated in the distribution 
portion of the control circuit, hereinafter des- 

40 cribed in connection with Fig. 20, and is re- 
turned to the reversing valve assembly, it is 
delivered into a common conduit shown at 
201' connecting with the reversing valve, in 
the circuit diagram of Fig. 21". In the dia- 

45 gram this conduit line schematically repre- 
sents the series-connected fluid conduits 
connecting the reversing valve with the re- 
turn discharge line 207 and the fluid reser- 
voir in the table base, Fig. 12, including the - 

50 return telescoping conduit 201 which extends 
through the table pedestal A variable pres- 
sure relief valve 215 is placed in the dis- 
charge line 201' through which the low pres- 
sure fluid is discharged. The valve 215 is 

55 triggered by the high pressure fluid through 
a tap line 215' connecting with the high pres- 
sure fluid in conduit 216 whereby the low 
pressure fluid discharge is regulated to pre- 
vent excessive- cylinder displacement speeds. 

60 The valve is preferably mounted in the table 
frame so that the tap line 215' may connect 
with the high pressure line at the master 
valve unit, also mounted in the frame, thus 
eliminating any necessity of an additional 

65 expandable conduit passing through the 



pedestal from the table base. In the circuit 
the discharge of the hydraulic fluid from the 
cylinder devices is, under certain conditions, 
restricted by the variable pressure relief valve 
to prevent the cylinders from moving at ex- 70 
cessive rates of speed. Inasmuch as double- 
acting cylinders are employed in the circuit 
and the loads applied thereto are reversible 
on some of the cylinders, the relief valve 
means is provided to limit the rate of dis- 75 
charge of oil from the cylinders when the 
cylinders are moved in the direction of the 
load. An example is. ii> the operation of the 

destat cylinder wherein it will be seen that 
raulic fluid in raising the table and sup- 80 
porting the load thereon is. pumped, into the 
cylinder above the piston while the fluid be- 
low the piston may be discharged at atmo- 
spheric pressure without diflrculty. In the 
reverse condition when it is. desired to pump 85 
fluid into the lower portion of the cyDnder 
to. lower the table, the discharge of oil above 
the piston; must be restricted to- provide a 
gradual; uniform descent of the table 
and avoid pulling a- vacuum in the 90 
chamber below the- piston. Unless this 
is done fluid is. ejected from the- cylin- 
der at a, faster rate than can be supplied 
by tie constant displacement pump: Such 
restriction ofi the. dakchacge. fluid is accom- 95 
plished in the pedestal! cylinder, and in. the 
case of each cylinder- device by the spring 
loaded variable- pressure relief valve 21 5- in 
which the pressure tap- 215- causes the relief 
valve to be controlled by the pressure of the ioo 
fluid applied to the- cylinders. Thus in the 
case of lifting a load this fluid pressure is- 
sufficient to open the relief valve completely 
against the. marginal spring seating force to 
reduce the restriction of the discharge fluid 105 
without imposing unnecessary load on the 
pump motor. In the reverse condition (when 
the cylinder is moving in the direction of the 
load force) the pressure applied to the relief 
valve is small, enabling the spring force to ilO 
close the valve and thus throttle or restrict 
the discharge flow_pf -cylinder- fluid and pre- 
vent excessive cylinder-piston displacement 
.speeds...-' 

S The variable pressure relief valve is shown 115 
in Fig. 26 of the drawings. Referring to this 
figure it will be seen that the valve 215 com- 
prises a body 300 having a valve cavity 302, 
a fluid inlet 304, and a fluid outlet 306. The 
inlet registers with an annular chamber 308 120 
from which radial passages 310 communicate 
with the valve cavity. A ball valve element 
312 having a pin 314 extending therethrough 
is contained in the valve cavity and is 
adapted to co-operate with an annular valve 125 
seat 316: A spring, 318 is compressed in a 
back cap 320 to urge the ball valve element 
into seated position; this spring acting 
against the pressure of the inlet fluid on the 
ball element. In the inlet portion -of. the 130 
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valve cavity the pin 314 extends through a 
stem packing 322 into a pressure chamber 
324. A plunger 326 is disposed in the pres- 
sure chamber into which high pressure fluid 
5 from the conduit 200' is administered 
through tiie tap line 215' which communi- 
cates through a passage 328 at the outer end 
of the chamber 324. A spring 330, retained 
by an end plug 332, is compressed against 

10 the outer end of the plunger 326. In the 
valve the springs 318 and 330 are arranged 
to afford a marginal spring seating force act- 
ing in the direction to seat the ball valve 
element 312. The pressure of the fluid 

15 through tap line 215' acting on the plunger 
326 augments the force produced by the 
pressure of the discharge fluid acting against 
the ball valve element through the inlet 304 
to unseat the ball element and permit the re- 

20 turn of fluid through the outlet 306 and con- 
duit 20 r to the reservoir. Fluid in the cham- 
ber 324 which leaks past the plunger 326 is 
vented into the discharge 306 of the valve 
through the small diameter passage 334. In 

25 the circuit the marginal spring force acting 
on the ball valve element of the valve 215 is 
such as to produce a seating pressure suffici- 
ent to retain the fluid under maximum table 
loading conditions. Thus it will be seen that 

30 for any load up to the maximum load, fluid 
pressure must be provided by the pump in 
the chamber 324 to augment the pressure in 
the return conduit 201' in order to open the 
valve and permit discharge of the fluid there- 

35 through. Therefore, a positive pump pres- 
sure is insured in the circuit under all load 
conditions and regardless of the direction 
which the load acts on the cylinders. As a 
result, fluid may not be discharged into the 

40 reservoir at a rate greater than the supply 
rate of the constant displacement pump and 
the movement of the cylinder devices will be 
restricted to the rate predetermined by the 
output of the pump. 

45 Referring again to the circuit diagram of 
Fig. 21. in the reversing valve structure the 
high pressure delivery line 200' is connected 
through the valve unh L to conduit 216 on 
the outiet of the valve unit and thence 

50 through branch conduits 217 and 218, with 
the valves R, and R/ respectively. The valve 
units R! and R~ comprising the valve bank 
R, have valve ports communicating with a 
common conduit 219, and valves R/ and 

55 R/ of valve bank R' have a common line 
conduit 220. As seen in Fig. 20, the conduit 
219 terminates in the manifold chamber 168 
and the conduit 220 communicates with the 
manifold chamber 169 of the selector valve. 

60 The outlet ports of the valve units R a and 
R,' are common to the discharge return line 
20r in which fluid displaced from the cir- 
cuit by circulation is returned to the reservoir 
20 through the variable pressure relief valve 

65 215 and conduit 207. 



In the operation of the reversing valve as 
before described, the valve units are actua- 
ted by rotation of the cam bushing 186 and 
the shaft 148, indicated schematically in the 
circuit drawing. Initial rotation o¥ the shaft 70 
in either direction opens the line valve L 
which allows high pressure fluid to be im- 
pressed on both valves Rj and R/. As 
viewed in the diagram, valve units R, and 
R/ are adapted to be opened by counter- 75 
clockwise movement of the cam indicated at 
186 whereupon the conduit 219 and manifold 
chamber 168 of the selector valve are pro- 
vided with high pressure fluid through the 
valve Rj, and the conduit 220 and manifold 80 
chamber 169 are connected with the low pres- 
sure line 201' through valve R/. Conversely, 
by clockwise rotation of the operating shaft, 
the valves R, and R 3 ' are opened causing 
the manifold" chamber J 69 of the selector 85 
valve to receive high pressure fluid and the 
manifold chamber 168 to be placed in com- 
munication with the low pressure return con- 
duit, it will thus be seen that the high pres- 
sure and low pressure fluid lines may be 90 
alternatively connected with the selector 
valve manifold chambers 168 and 169 to 
afford circulation of the actuating fluid in a 
forward or reverse direction in the control 
circuit. 95 

The selector valve and hydraulic cylinder 
circuits are best described by reference to 
each of the individual circuits completed 
through the corresponding valve units in 
each of the selector valve banks, shown in iQO 
Fig. 20. In the diagram, the valve banks are 
schematically shown at A, B, and C, respec- 
tively. In valve bank A the valve units there- 
in communicate with the manifold chamber 
169 through the valve passages 167', as here- 105 
inbefore described. Similarly, the valve units 
in bank B communicate with the common 
manifold chamber 168 through the passages 
167. Each of the correspondingly labelled 
valve units which constitute a selector posi- HO 
tion are adapted to be actuated simultane- 
ously by the operating shaft 149 and cam 
174, schematically shown, to complete a cor- 
responding circuit for circulation of the actu- 
ating fluid between the manifold chambers. 115 
Thz respective circuits now described are as 
follows: — 

Selector position " a " — Table height. 

In selector position V the valve units so 
designated in valve banks A and B are 120 
opened to complete a circuit for adjusting 
the table pedestal cylinder 36. In bank A, 
valve unit "a" is connected through a con- 
duit 225 with the tube conduit 40 at the blank 
end of the pedestal cylinder. At the rod end 125 
of the cylinder, the tube conduit 37 connects 
with a conduit 226 which is received on the 
valve unit V in bank B. Thus actuating 
fluid may be circulated in the completed' cir- 
cuit between the manifold chambers 169 and 130 
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168 to lower or raise the table. 

Selector position "b" — Leg section. 
In selector po3ition "fr" the valve units 
are opened to complete a circuit for adjusting 
5 the leg section cylinders 107. In bank A, 
valve unit M b" connects with a conduit 229 
which communicates with the conduits. 109 
at the blank ends of the leg section cylinders. 
The conduits 110 at the rod ends of the cylin- 

lOders are connected to conduit 230 which 
terminates on the valve. unit u b" in bank B. 
Thus the control circuit for adjustment of 
the leg section is completed between the 
manifold chambers 168 and 169. 

15 Selector position V— Kidney bridge. 
In selector position V the valve units are 
opened to complete a circuit for adjusting 
the kidney bridge cylinders 92. In bank A, 
valve unit V receives conduit 231 which is 

20 attached to delivery conduit 103 at the 
blank end of one of the kidney, bridge 
cylinders 92. At the rod end of the 
same cylinder, conduit 105 connects 
with the conduit 102. at the blank end 

25 of the other kidney bridge cylinder through 
an intermediate conduit 232. The rod end 
of the second cylinder having conduit 104 is 
connected through a conduit 233 with the 
valve unit "c" in bank B. Thus the supply 

30 circuit, through the series-connected kidney 
bridge cylinders for controlling the kidney 
bridge, is completed between the selector 
valve manifold chambers. The overtravel 
valve mechanisms 10O', contained, in the pis- 

35 ton elements 100 of the cylinders 92, permit 
the actuating fluid to circulate through the 
closed circuit even after the pistons have 
reached the downward ends of their respec- 
tive strokes, as hereinbefore ^described. The 

40 inner cylinder 92 of cylinder device 89 is of 
larger cross-section than the inner cylinder 
92 of the cylinder device 88. The proportion 
of the cylinders is such that the volume dis- 
placement at the rod-end of the cylinder 92 

45 in device 89 is made equal to the volume dis- 
placement at the blank end of the cylinder 92 
in device 88. Thus, upon actuation of the 
cylinders in the series connected circuit the 
exchange of fluid between the cylinders 

50 causes an equal displacement of both 
cylinders. 

Selector position "d" — Centre break. 
The centre break table position is illus- 
55 trated in Fig. 29. 

In selector position "d* 9 the valve units are 
opened to complete a circuit for adjusting 
the cylinders 91 which are otherwise referred 
to as the centre-break cylinders. In bank A, 
60 valve unit *Vf • is connected with the conduit 
97 in the lower portion of one of the cylinders 
91 through a conduit 234. The upper end of 
the same cylinder is connected through con- 
duit 95 and conduits 235 with conduit 96 in 
65 the lower end of the other cylinder 91. The 



upper end of this cylinder 91 is connected 
through conduit 94 and conduit 236 with the 
valve unit "d" in bank B. Thus, the con- 
trol circuit for adjusting the intermediate 
table section 46 is completed through series- 70 
connected cylinders 91- between the selector 
yalve manifold chambers. 

A pressure relief valve device 237 is con- 
nected across one of the cylinders 91 between 
the fluid conduits 235 and 236. This valve 75 
is not shown in detail in the drawings, but is 
a conventional spring-loaded relief valve 
mechanism having a uni-directional flow, as 
indicated by the arrow which enables fluid to 
by-pass the shunted cylinder 91 when this 80 
cylinder has completed its stroke. The relief 
valve operates only upon completion of the 
downward movement of the cylinders and 
causes the by-passed fluid to be delivered to 
the second cylinder so that both may be dis- 85 
placed to corresponding terminal positions 
at the ends of their strokes. For example, if 
fluid leaks from the locked chamber between 
the pistons of the respective cylinders the 
piston in the cylinder 91 of cylinder device 90 
88 bottoms first on the downward movement, 
whereupon additional fluid is supplied to the 
locked chamber through the Yalve 237. Thus 
the valve performs substantially the same 
function as the overtravel valve mechanism 95 
lOCr* in cylinder devices 92 by providing 
pressure fluid for the continuation of move- 
ment of the piston in cylinder device 89 in 
the event the piston in cylinder device 88 
may bottom first. 100 

It will be seen that if additional fluid is 
trapped in the locked chamber between the 
pistons, the piston in cylinder 91 of the cylin- 
der device 89 bottoms first on downward 
movement Such fluid is readily held from 105 
the locked chamber by loosening one of the 
cylinder fittings in the conduit connecting 
the two cylinder devices. 
Selector position V— Reflex abdominal. 

The reflex abdominal table position is 110 
illustrated in Fig. 30. 

In selector position V the valve units V* 
in each of the valve banks are opened to 
complete a circuit for adjusting the outer 
back section cylinders 66 and 67 and the seat 115 
section cylinders 77 and 78 simultaneously. 
In valve bank A valve unit V is connec- 
ted with a conduit 238 which communicates 
with the blank ends of the seat section cylin- 
ders 77 and 78 through the conduits 84 and 120 
85 respectively. At the rod ends of the cylin- 
ders, tube conduits 86 and 87 join into con- 
duit 239 which is tapped into the conduit 
230 at junction 258. The circuit then in- 
cludes a portion of conduit 230 from which 125 
it branches off ar junction 240 into an inter- 
mediate conduit 241 and thence into a pas- 
sage 242 common to the valve units "e" and 
"h" in valve, bank C. The valve unit "e" 
therein receives a conduit 243 which con- 130 
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;X «f the cylinders have conduits 68 ana 
STO wMcn «2nS with a common conduU 
5 2< ,E£ is received on the valve unit ? m 
24 ? ^»nt B Thus the control circuit for 
^fthebS^nd seat sections angu- 

Sfi 2 ^ between the selector valve mam- 

"JSSSW valve 237 is connected 
• «J«sto parallel connected cylinders 66 
™d 67 betwlerTthe tube conduit 70 and con- 
duit 243 wSis identical to the valve device 
S -S functions in the same manner to 
. grmiUhe by-passing of fluid around cylin- 
20 den 66 and 67. . , 

^selector position the valve units are 

rftheVder **> gg* 
-wend of the cylinder, conduit 127 connects 
30 3b conduit y 247 which is reeved on *e 
SoHlrl iort^ b Uy nk i^e iaSe 

U ? completed between the selector 

The Trendelenburg table movement is 

fefSB SKV onneis .S 
SS^mRa conluit 139 at the rod »d 

and om the r^ive selector valve 
tanks is completed for tilting the table longi- 
so fuSly ^Trendelenburg and reverse 

Tn ltS%ition "W'-Trendelenbm 
with leg. 

In selector position "h» the valve units are 
« opened to complete a circuit far 

the Trendelenburg cylmder 115 and the leg 
rvlinders 107 simnltaneously. In 
section cylinders ivi Tfkce -. ves a con- 
valve bank A. valve unit h r ^ v ^. a ;y" 
du t 230 which joins^ into condu. 248 thu 

65 bank C. Through the valve unit h the cir 



Son It wfll Ked that in this circuit 
KovemeTof the 
ders, wherein the table platform 

Fig. 31. ... M t up, valve units are 90 

3S3S ^co^cySder assies 95 
59. indu£g £ ^inn« : cyMers 6^ 

c^dra^a^ • 
Sh Sect to each other, as before des- 

cylinders, branch conduits 72 and join 

SfVfa bank C with which it connecte 
iTnot onen. From the conduits 68 and w. 
US jofn into conduit 245. the ctfcuit con- llo 
tinues through a juncture at 254 into a con 
duhlsS Lfne255 is received on valve unite 
'T and T in valve bank C. Valve unit f 
is ctaed Valve unit "f being open com- 

S?SS. conduit 230 »hlch »«J . 

SS»i«»lduit 252. to tte ' 
in valve bank B. 
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In the above, circuit it will be seen that 
fluid is delivered successively to each of the 
pairs of cylinder devices for the back: seat 

5 ^riJ eS 'rl ecti0as wbi 5 b 016 connected in 
fh-«K Tbe corresponding table sections are 
thereby moved simultaneously. 
Selector position "f'-Chair without leg. 

thZlS? P 0 ^?".^ "lector mechanism 
the valve unite "f are opened to actuate the 
10 compound cylinders 58 and 59 and the sea? 
cylinders 77 and 78 simultaneously. Tie 

™w S m V ar t0, ,- that de scnbed above ex: 
cept that the leg cylmders 107 are cut out of 
the circuit. In valve bank A, valve unit 'T 
common M * 253 valve unit 
n LJ~ communicates with the intercon- 
S&P* cylinder devices 58 and 59. 
-rfSS?" 245 connecting with the other side 
*o C0 ™P° un <i cylinders returns through 

20 junction 254 and conduit 255 to the selector 
valve at valve unit. « / » in bank C. Conduft 
III m« f* * h «**?-"d taps into the con- 
W Seat section cylinders 

25 site flL A 3S ^° re d «cribed.-At the oppo- 
™ ™ d tenm na], conduit 239 joins conduit 
230 which returns to valve unit " / - to valve 
bant B through a connector tube 7 23" The 
circuit is not completed through the leg cylh> 

30 B is 7^ Unit « va ^ & 
2* !4? Bd . t nd _ ,s not common to the con- 
duit 230 with the valve unit " / » which thus 



35 OPERATION. 

th/;ow nS i 10W t described arrangement of 
circuit therefore, the operation of the table 
will now be illustrated by describmg the steps 

40 for adjusting the table Lm its norma? S 

. s ta"S* ^ to th , e " ■** • pS 

seen in i-ig. 31. The selector knob 154 is 
first rotated to adjust the index member 145 
nndl it registers with the position '"' f » on the 
5 l a IS,? % Seating thaf th£am 

element of the selector valve is placed und™ 
the corresponding valve units *t» in valve 
bank A B and C of the selector valve This 
-nHf M L the desi Snated valves and allows aU 
ii ^V^'? 3 to remam closed. Thrcon^ 
trot handle 161 for the reversing val4 m «h- 
amsm. is then pulled upwardly tothe unoer 
posiuon 161'. Fig. l. which cLses me? a m 
mechanism to be rotated in a clockwi^ 
Sodnection As previously stated, ftefffew 
degrees of rotation of cam bushing 186 of fte 
reversing valve Fig 18. opens the line vaKe 
L allowing the high pressure of the delivery 
fin R' of * ,m P re ? sed °n *e two units R, and 
60 * S r r ve /? ln S valve assembly, as shown 
n the circuit diagram of Fig. 21. Up to this 
time no flow of fluid has occurrM lb the 
s ?*™. ?he pump 22 has Sore S 
ma.ned inactive. Upon completing the rota- 
65 tion of adjusting handle 161 theTalw units 



R, and R, are opened while ihe other uniu 
remain closed. As soon as the valves are 
opened the line pressure and the accumulator 
pressure drop causing the pressure switch 
209toienergisemotor22andstartthepump23 70 
2 * th™. Picked up from the reservoir 

S??"!^ mtato 203 and sefl t through con- 
duit 204 the two line check valves 205 and 

v^f^^^^ 00 ^ ** main line 
Z^fh^l thl ? Ugi j5 e ***** UD " R»' to the 75 
manifold chamber 169 in the selector valve 
housing, Fig. 20. From this chamber pres- 
sure is impressed upon all closed valve units 
m the valve bank A and fluid flows through 
open valve 1 ' impressing the same pressure SO 
on the opposite side of valve unit " i" The 
hydraulic fluid delivered through conduit 253 
and branch conduits 73 and 75 enters below 
foe pistons of the inner back section cylin- 

atove $ St Z DS u P ward - Fluid 85 

52?^^ P^ons is discharged into conduit 

M \^%f^ ? roush tbc bra "ch conduits 
IrfSSf? ou l er back SM tion cylin- 
ders 66 and 67 below the pistons therein. The 

K,ah COnd r 2 ^; alS0 ^P 0 ^ a pressnrl 90 
through conduit 243 against the valve unit 

tht t n V ? Ve bank C which ^ closed and 
S e d °f*. J 10 ? Pennit Arid to flow there- 
?^L d ejected from the outer cylm- 
™ ^1 i nd ? 7 . M tbc Piston are moved up- 95 

3 ^l^^ch conduit 255 to the valve 
wit , " m bank C. Pressure is simultane- 
ously impressed through conduit 245 on 

EES T ? baDk B which is closed ,00 
From valve bank C the fluid proceeds 
^°"eh conduits 256 and 238 to the bfanj 
ends of the seat section cylinders 77 and 78 
This action coincidently imposes a pressure 
°n valve unit - e " in valve bank A which is i(\t 
closed. Movement of the seat section Sn- 5 
der pistons causes discharge of hydraulic 
fluid above the pistons through the conduit 
239 into conduit 230 and thence fo» tterod 
ends of the leg section cylinders. The p™ jm 
sure ,n conduit 230 is coincidently im- 
pressed upon the valve units "b" and "/" 
.^Y^e bank B and valve units " e" and 



A of valve bank C which are closed. The 
pistons in the cylinder 107 are moved in tit 

mX rf% flM ? to be emittedZrafrom 5 
into conduit 229. through junction 229' and 

2 P m t° ^ manifold chamber ^8 
ttrough the- valve unit " i of bank B The 
fluid pressure in conduit 252 is simultane- 120 
ously impressed on valve unit " b " of bank 

rfnS? V3 ^ e Un 'i ? " of bank B which a^e 
closed. Flow of the hydraulic fluid is then 
through the conduit 219, out through the Tre- 

«7nf?nV ValVe -°K ait R " Fig - 2l - rem" 125 
lir» 201 . variable pressure relief valve 215 • 

20. Thus the displacement of fluid in the 
control circuit produces motion of the back 
seat, and leg sections while the discharge 130 
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thereof is controlled by the line pressure trig- 
gered, variable relief valve as before des- 
cribed. The movement of the cylinders con- 
tinues until the stroke of each is completed 
5 or until the reversing valve handle is released, 
which closes the line valve and prevents 
further circulation of fluid. At the same time 
the increase in line pressure causes operation 
of pressure switch 209 which de-energises 
10 motor 22. If the valve operating handle is 
held in open position after completion of the 
table movement, the fluid line pressure will 
increase due to the cessation of further cylin- 
der movement causing the pressure switch to 

15 de-energise the pump motor 22. 

In order to return the tabic to its normal 
position the reversing handle is depressed in- 
to the opposite adjusting position which re- 
sults in reverse displacement of fluid in the 

20 circuit and corresponding reverse cylinder 
movements. When each of the hydraulic 
cylinders has completed its movement in the 
return direction, the pressure switch 209 will 
not be actuated by further pumping of fluid 

25 because the relief valve 237' and the relief 
valve mechanism of the seat section cylinders 
are effective in conjunction with the double- 
acting relief valve mechanism of the leg sec- 
tion cylinders to permit continued circulation 

30 of fluid in the circuit as long as the handle 
161 is held downwardly. By such arrange- 
ment of the relief valve devices the positions 
of the cylinder devices are co-ordinated after 
each cycle, regardless of leakages between 

35 portions of the circuit. In addition 1 , the ar- 
rangement permits the circuit to be flushed 
when desired. 

It will be seen that the leg section cylinders 
107, which are provided with overtravel 

40 mechanisms Cof the type iHustratesd in Fig. 
II and described in connection therewith) 
operable at both ends of the piston stroke 
wherein the fluid is vented directly through 
the pistons of the cylinder devices, provide in 

45 combination with other cylinder device's of 
similar or other types an improved hydraulic 
circuit. For example, the overtravel means 
in the leg section cylinders is effective in the 
circuit for the "chair position" to permit 

50 completion of the " chair position " move- 
ment in either direction although the leg sec- 
tion cylinders may previously have been ad- 
justed to some intermediate position, thus 
the cylinders 107 may be operated independ- 

55 ently to drop the leg section completely. 
Should it be desired to later arrange the table 
m the chair position,- ft will be evident that 
the leg section is already in its final relative 
position for this movement and that fluid 

60 must be permitted to pass through the cylin- 
ders 107 until the other cylinders have been 
moved to their designated positions. The Teg 
section cylinders arc equipped to make this 
possible in either direction of movement It 

65 will also be seen that the leg section cylin- 



ders operate in this manner in any compound 
circuit including two or more series-connec- 
ted groups of cylinders. 

The double-acting valve mechanism of the 
leg section cylinders and the single-acting 70 
valve mechanism of the seat section cylinders 
and Kidney bridge cylinders are particularly 
desirable in the present control circuit be- 
cause the overtravel fluid is flushed directly 
through the cylinders and not through by- 75 
pass conduits which would not enable flush- 
ing of the cylinders themselves. It will also 
be understood that such cylinder mechanism 
is also beneficial in circuits having two or 
more cylinder chambers of different volumes 80 
placed in series such as in the circuit just 
described. For example, in one embodiment 
of the circuit wherein the total volume dis- 
placement of the leg section cylinders may 
be less than the volume displacement of each 85 
of the other cylinder groups connected in 
series therewith it will be evident that the leg 
section cylinders will attain the ends of their 
strokes prior to the other cylinders, and that 
completion of the cylinder movements would 90 
be impossible except for the overtravel 
mechanism. 

In the operation of the table mechanism 
for achieving the other table positions, the 
controls are manipulated in the same manner 95 
as above described 1 . The selector valve is 
first adjusted to the desired setting, as de- 
signated 1 on the indicator dial face. The re- 
versing valve handle is then displaced to 
eause the actuating fluid to be delivered to 100 
and from the control circuit through the con- 
duits corresponding to each of the control 
distribution circuits hereinbefore' described. 

The control' of the hydraulic cylinder 
mechanism, whereby the rate of movement 105 
of the cylinders is maintained substantially 
constant independently of the load carried 
by the table, is provided by the constant dis- 
placement pvuhp- used in ths- circuit Such a 
pump is adapted to deliver hydraulic fluid to 110 
the circuit at a substantially constant rate, 
independently of the delivery pressure, which 
therefore produces a uniform rate of dis- 
placement of the cylinders under all load 
conditions. 115 

It is desh*ed : as an additional feature of the 
present control circuit to provide an adjust- 
able speed control which may be operated to 
afford variable rates of table movement rn 
which the movement will be unaffected by 120 
the fable loading. This type of control, in 
other words, permits different speed settings 
of the table control circuit which will pro- 
duce rates of table movement different from 
the rate normally occurring as a result of the 125 
fluid output of the constant displacement 
nump while maintaining the rate correspond- 
ing to each setting constant, regardless of the 
load supported by the table. The desirability 
for a variable speed adjustment arises from 130 
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the fact that a movement faster or slower 
than the one rate of movement permitted by 
the capacity of a constant displacement 
pump may be required for clinical reasons. 
5 For example, under certain circumstances it 
may be extremely advantageous to place the 
patient in a full or nearly full Trendelenburg 
position as quickly as possible, or it may be 
extremely advantageous to return the patient 

10 from a Trendelenburg position at a rate 
much slower than the predetermined constant 
displacement rate of tine circuit Another in- 
stance of the desirability of an adjustable 
speed control is the advantage of being able 

15 to start and stop table movement by gradual 
acceleration and deceleration without pro- 
ducing a lurch in the movement of the sec- 
tions being actuated. In addition to permit- 
ting a variation of the rate of table move- 

20 ment it is advantageous to maintain the rate 
constant or independent of the load for each 
setting of the speed control mechanism. It 
may be seen, for example, that in moving a 
patient to or from the Trendelenburg posi- 

25 tion the load on the Trendelenburg cylinder 
varies over the range of its adjustment, and 
unless some regulating means is provided in 
the circuit there results a variation in the ad- 
justed rate of movement in accordance with 

30 the changing load. Such control is accom- 
plished in the present circuit by utilising vari- 
able circuit control means to regulate the dis- 
placement of fluid in the control circuit in- 
dependently of the output of the pump. In 

35 the modified circuit a pump is used which is 
capable of providing a greater volume rate 
of delivery than that which is required for 
the maximum desired rate of movement of 
the table mechanism, as distinct from the 

40 circuit above wherein the table movement 
was determined by the pump output The 
variable circuit control means is provided 
by placing a variable size orifice in series 
with the line valve L, downstream with re- 

45 spect thereto in the control circuit, and in- 
serting a valve-controlled by-pass line be- 
tween the low pressure discharge line and the 
high pressure delivery line which connects 
with the high pressure line upstream of the 

50 variable orifice. The by-pass valve is re- 
sponsive* to the differenual . pressure across 
the orifice to regulate the flow of by-pass 
fluid so that the differential orifice pressure 
remains constant Thus, regardless of the 

55 table loading conditions, the rate of flow 
through the orifice will be entirely a function 
of the size of the orifice which is adjusted 
manually and which is varied to control the 
rate of table movement. A simple throttling 

60 valve is used to afford a manually-adjustable 
orifice. 

The control circuit for the table, as shown 
in Figs. 20 and 21 and described in connection 
therewith, is modified to afford a variable 
65 speed control of this' type in the manner 



shown in Fig. 22. In the modified circuit the 
outlet of line valve L of the reversing valve 
is connected with a conduit 200X which is 
connected to the throttling valve V in which 
a variable orifice is provided. The outlet of 70 
valve L' is connected to the conduit 
216 which is in turn connected with the re- 
versing valves in banks R and R'. as pre- 
viously described in connection with Fig. 21. 
A by-pass line 260 connects with the con- 7§ 
duit 200X between the valve units L and 
L' and passes through a by-pass speed con- 
trol valve 261 into a conduit 262 which con- 
nects with the low pressure line 201'. The 
valve 261 is provided with a pressure tap 80 
line 263 which connects in the conduit 216 
on the downstream side of the valve unit L'. 

The construction of the by-pass control 
valve 261 is illustrated in Fig. 27. Referring 
to this figure, the valve comprises a valve 85 
body 265 having a valve inlet 266 to which 
the inlet line 260 is connected and an out- 
let 267 which connects with the conduit 262. 
A cylindrical bore 268 is disposed substan- 
tially centrally within the valve body extend- 90 
ing from the inlet 266 to a rear pressure 
chamber 269. At a longitudinally-spaced 
point within the bore 268 an annular recess 
270 is formed, at the bottom of which radial 
openings 271 connect with an outer annular 95 
recess 272 that registers with the valve out- 
let 267. A valve element 273 is slidably dis- 
posed in the bore 268 and is lodged against a 
shoulder abutment 274 in the pressure cham- 
ber 269 by means of a spring 275 compressed 100 
thereagainst by an end plug 276. The ele- 
ment 273 is adapted to move longitudinally 
within the valve body 268 to regulate the 
passage of fluid from the inlet 266 to the 
outlet 267. Fluid from the downstream side 105 
of the variable orifice is admitted through the 
tap line 263 and a fitting 277 on the 
valve housing through an opening 278 
into the pressure chamber 269. The 
fluid pressure therein acts against the 110 
end of the valve element 273 in the opposite 
direction to that of the pressure of fluid from 
the upstream side of the variable orifice in 
the valve inlet 266 which acts against the 
other end of the valve element. When the lis 
valve is in operation the valve element 273 
is displaced to regulate the flow of by-pass 
fluid between the valve inlet and outlet ports 
so that the differential pressure, resulting 
from the pressures acting against opposite 120 
ends of the valve element, is maintained so 
as to produce a force on the valve element 
substantially equal to the force of the valve 
spring 275. Thus it will be seen that the 
force of the valve spring represents the 125 
equivalent of the differential pressure across 
the variable orifice, as reflected in the inlet 
260 and the pressure chamber 269, which is 
always maintained constant 
• The line valve 1/, constituting the variable 130 
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orifice* is contained in the reversing valve 
assembly 147. Thus in the preferred 
arrangement the construction of the reversing 
valve assembly 147, shown in Fig. 18. is 
5 modified slightly to accommodate the valve 
unit L' in the manner shown by the modified 
construction of Fig. 24. The valve unit L' 
is substantially the same as the other valve 
units of the master valve except that its 
10 valve-engaging surface with the valve seat 
is preferably tapered in a manner well under- 
stood in the art to afford an increased flow 
throttling range of adjustment. As seen in 
the cross-sectional view of Fig. 25, the revers- 
15 ing valve cam bushing member 186 is pro- 
vided with the recess portion 189' that is in 
radial registry with the protruding end of 
the element of the valve unit L'. The recess 
189' comprises a depressed, curved cam sur- 

20 face which is correlated with the depression 
189 such that the valve L' opens subsequent 
to the valve unit L upon rotation of the 
operating shaft 148. 
In addition, the cam surface 1 89' is related 

25 to the flat surfaces 1 88 and 187, Figs. 18 and 
and 23, so that the valve unit L' is opened 
substantially at the same time as the corres- 
ponding valve units in valve banks R and 
R'. By suitably dimensioning the curvature 

30 of the surface 189' so that it tapers off 
gradually, the valve unit L' is caused to open 
slighdy when the cam bushing is in a posi- 
tion to fully open the other valve units, and 
to gradually open further as rotation of the 

35 operating shaft 148 is continued. 

Thus it will be seen that the manipulation 
of the valve operating handle 161. in the 
modified valve control mechanism and con- 
trol circuit, causes not only the opening of 

40 the line valve and directional control of the 
fluid displacement in the control circuit but 
also regulates the opening of the variable 
orifice of valve unit L' and consequently the 
rate of movement of the hydraulic table 

45 actuating mechanism. 

The present invention affords an 
improved hydraulic surgical table which 
is of unique construction especially 
adapted to accommodate complete 

50 hydraulic motivation and which is pro- 
vided with an improved hydraulic actua- 
ting and control circuit having reliable and 
readily accessible hydraulic controls. It is 
to be understood that the invention is not 

55 limited to the specific embodiments herein 
illustrated and described but may be used in 
other ways without departure from its scope 
as defined by the following claims. 
What we claim is : — 

60 1. An hydraulic surgical table having a 
base and a vertically-adjustable pedestal, a 
frame, mounting means for supporting said 
frame on said pedestal, and is plurality of 
adjustable table platform sections mounted 

65 on adjustable hydraulic cylinder devices 



carried by said frame, and means for 
actuating said cylinder devices to change the 
position of said table platform sections rela- 
tive to said frame. 

2. An hydraulic surgical tabic according 70 
to Claim 1, characterised by the fact that it 
includes adjustable hydraulic devices 
associated with said frame mounting means 
for changing the position of said frame rela- 
tive to said pedestal. 75 

3. An hydraulic surgical table according 
to Claim 1 , characterised by the fact that said 
mounting means includes a yoke or like 
fitment rotatable about horizontal pivot 
means on said pedestal and further charac- 80 
terised by the fact that it includes a hyd- 
raulic cylinder device operatively connected 
with said fitment for rotating the same about 
said pivot means, hinge means connecting 
said frame and said fitment providing for 85 
rotation of said frame about an axis trans- 
verse to the horizontal axis of rotation of 
said fitment about said pivot means, and a 
second hydraulic cylinder device operatively 
connected with said frame for rotating the 90 
same about said transverse axis. 

4. An hydraulic surgical table according 
to Claim 3, characterised by the fact that it 
includes at least one hydraulic cylinder 
device operatively connected with each of 95 
said table platform sections, and an hydrau- 
lic control circuit for selectively actuating 
said hydraulic cylinder devices. 

5. An hydraulic surgical table according 

to Claim U wherein the adjustable table 100 
platform sections are mounted for movement 
relative to each other and comprise a back 
section, a seat section, an intermediate 
section and a leg section said intermediate 
section being located between said back sec- 105 
tion and said seat section, and characterised 
by the fact that it includes a first hydraulic 
cylinder device operatively connected to said 
intermediate section for adjusting it vertically 
with respect to said frame, a second hyd- 110 
raulic cylinder device pivotally mounted on 
said frame and operatively connected to said 
back section, a third hydraulic cylinder 
device pivotally mounted on said frame and 
operatively connected to said seat section, 115 
said second and third cylinder devices being 
adapted to adjust said back and seat sections 
angularly with respect to each other, a fourth 
hydraulic cylinder device hingedly mounted 
on said seat section operatively connected 120 
with said leg section for rotating it with 
respect to said seat section, and an hydraulic 
control circuit for selectively actuating said 
hydraulic cylinder devices. 

6. An hydraulic surgical table according 125 
to Claim 4, characterised by the fact that 
said frame is rigid and supports said hydrau- 
lic cylinder devices for said platform sections 
and said platform sections and further 
characterised by the fact that it includes 130 
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means operatively .connected with the 
pedestal and said first hydraulic cylinder 
device. 

7. An hydraulic surgical table according 
5 ta Claim 1, characterised by the fact that it 

includes a yoke or like fitment supporting 
said frame on said pedestal, said fixture be- 
ing rotatably mounted on said pedestal on 
a horizontal axis and containing a first 

10 double-acting hydraulic cylinder device dis- 
posed on an axis transverse to said horizon- 
tal axis, said first cylinder device comprising 
a cylinder barrel and a piston relatively 
movable therein, means for rotatably 

15 mounting said frame on said cylinder barrel, 
a- piston rod connected to said piston and 
means connecting said piston rod and said 
pedestal for maintaining saidpiston fixed rela- 
tive to said pedestal in all angular positions 

20 of said fitment so that fluid actuation of said 
first hydraulic cylinder device causes move- 
ment of said cylinder barrel relative to said 
piston and rotation of said fitment and said 
frame about said Horizontal axis, and a second 

£5 double-acting hydraulic cylinder device dis- 
posed substantially at right angles to said 
first cylinder device operatively connected 
with said frame and said fitment for rotating 
said frame about the axis of said first cylin- 

30 der device. 

8. An hydraulic surgical table according to 
Claim 7, characterised by the fact that it 
includes an arcuate gear segment rigidly 
mounted on said pedestal in a vertical plane 

35 parallel to the longitudinal 1 axis of said first 
cylinder device, a transverse member 
received on the outer end of said piston rod, 
a rack bar connected 1 thereto and extending 
substantially parallel to said piston rod, said 

40 rack bar having teeth thereon meshing with 
the teeth on said gear scgneat said gear seg- 
ment and said rack bar bemgconsfjructeda , nd 
arranged- so that said teeth remain in mesh in 
ali rotated positions of said fitment member, 

45 laterally spaced arm extensions on said fit- 
ment between which said double acting cyl- 
inder is mounted, and fluid' ports in the first 
and second cylinder devices for admitting 
and discharging actuating fluid to and from 

50 said cylinder devices to selectively produce 
rotation of said fitment about said horizon- 
tal axis and said table frame about the axis 
of said first cylinder device. 

9. An hydraulic surgical table according 
55 to Claim 1, wherein each hydraulic cylinder 

device comprises a cylinder and a piston 
thefefn and the actuating means for said 
cylinder device comprises a plurality of fluid 
lines connected in pairs with each of said 

60 cylinders on opposite sides- of said piston, 
a separate valve unit in each of said fluid 
lines; the two valve units associated with 
each pair of fluid lines connecting with the 
same cylinder constituting a corresponding 

65 pair of valves, one valve unit of each of said 



corresponding pairs being arranged in a first 
valve group having a first manifold chamber 
common to all of the valves iri said first 
group and the other valve unit of each of 
said corresponding pairs being arranged in 70 
a second valve group having a second mani- 
fold chamber common to all of the valves in 
said second group, selector means for selec- 
tively operating said corresponding pairs of 
valves to provide circuits connecting selected 75 
ones of said fluid motor means with said 
first and second manifold chambers, a pair 
of manifold fluid lines communicating with 
said first and second manifold chambers and 
connecting with a reversing valve housing. 80 
high, and low pressure fluid supply and dis- 
charge conduits connecting with said revers- 
ing valve housing, valve means in said 
reversing valve housing for alternatively con- 
necting said high pressure supply line with 85 
either of said manifold lines and for simul- 
taneously connecting said low pressure dis- 
charge line with the other of said manifold 
lines, a : fluid pump having a high pressure 
outlet' connected with said high pressure 90 
supply line, said pump having an inlet con- 
necting with a fluid reservoir, and means 
connecting said low pressure discharge line 
with said reservoir whereby fluid may be 
pumped* through said control circuit for 95 
actuation of said fluid motor means. 

fO. An hydraulic surgical table according 
to* Claim 9," characterised by the fact that the 
pump is a constant displacement pump. 

11. An hydraulic surgical fable according 100 
to Claim 9, characterised by the fact that it 
includes flow-restricting means in said low 
pressure discharge line for limitihg the rate of 
flow of discharge fluid to a predetermined 
maximum. 115 

12*. An hydraulic surgical table according 
to Claim II, characterised by the fact that it 
includes means associated with said high 
pressure line for enabling the pressure of the 
fluid therein to vary the flow capacity of said 110 
restricting means as a function of the increase 
of said pressure. 

13. An hydraulic surgical table according 
to Claim 1 or 2, characterised by the fact 
that the actuating means for the cylinder 115 
devices comprises a source of high pressure 
fluid', a reservoir for fluid under relatively 
low pressure, high and low pressure fluid 
lines respectively connecting said source and 
said reservoir with said cylinder devices, a 120 
variable orifice in said high pressure line, 
by-pass line between said high pressure line 
and said low pressure line connected up- 
stream of said orifice, and a regulating valve 

in said by-pass line responsive to the 125 
differential pressure across said orifice to 
regulate the flow of by-pass fluid' and main- 
tain sard differential orifice pressure constant 

14. An hydraulic surgical table according 

to Claim 1 or 2, characterised by the fact that 130 
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the hydraulic cylinder devices are double 
acting and the actuating means for the 
cylinder devices comprises a pair of fluid 
distributing lines connected with each of said 
5 cylinder devices, means connecting said dis- 
tributing lines in series with high and low 
pressure main lines for respectively supply- 
ing and discharging fluid to and from each 
of said cylinder devices, said connecting 

10 means including reversing valve means for 
alternatively connecting said high and low 
pressure main lines with each pair of said 
fluid distributing lines in. either of two 
reversed flow positions for producing for- 

15 ward or reverse movement of each of said 
cylinder devices, adjustable flow restriction 
means in said low pressure main line for 
restricting the discharge of fluid there- 
through, and means responsive to the pres- 

20 sure of the fluid in said high pressure main 
line for adjusting said flow restriction means. 

15. An hydraulic surgical table according 
to Claim 14, characterised by the fact that 
said high pressure main line is supplied with 

25 high pressure fluid by a constant displace- 
ment pump. 

16. An hydraulic surgical table according 
to Claim 14. characterised by the fact that 
said flow restriction means in the low pres- 

30 sure main line is spring mounted and limits 
the volume rate of discharge therethrough 
when the applied load on said cylinder 
devices is co-directional with the direction of 
fluid displacement therein. 

35 17. An hydraulic surgical table accord- 
ing to Claim I or 14, characterised by the 
fact that each of the hydraulic cylinder 
devices includes a double acting piston recip- 
rocally movable within a cylinder barrel and 

40 further characterised by the fact that it in- 
cludes a source of fluid under relatively high 
pressure,* a low pressure storage reservoir, 
high and low pressure fluid lines connecting 
with said source and said reservoir respec- 

45tively. distributing fluid lines connecting 
with each of said cylinder devices comprising 
pairs of conduits connected on opposite sides 



of said pistons in said cylinder barrels, valve 
means selectively operable to connect said 
cylinder devices separately through corres- 50 
ponding ones of said distributing lines with 
said high and low pressure lines or to con- 
nect two or more of said devices in series 
with each other and with said distributing 
lines, and valve means contained in the 55 
piston of at .least one of said cylinder devices 
mechanically operable at least at one end 
of the piston stroke to permit passage of 
fluid therethrough, said valve means being 
effective to maintain a differential pressure 60 
across said piston sufficient to support the 
load applied to the cylinder device, 

18. An hydraulic surgical table according 
to Claim 2, characterised by the fact that 
each of said hydraulic cylinder devices com- 65 
prises a cylinder having a double acting 
piston therein and further characterised by 
the fact that it includes a master valve 
assembly mounted on said frame, separate 
fluid lines connecting said master valve with 70 
each of said hydraulic cylinder devices on 
opposite sides of the pistons therein forming 
individual distribution circuits between the 
master valve and each of said hydraulic cyl- 
inder devices, valve means contained in said 75 
master valve for opening and closing each of 
said fluid lines in said individual circuits, a 
source of fluid under pressure contained in 
said table base, a depository for low pressure 
fluid in said base, extensible high and low 80 
pressure fluid lines extending from said 
source and said depository through said 
adjustable pedestal and connected with said 
master valve, and control means operatively 
associated with said master valve for actua- 85 
ting said valve means contained therein to 
selectively open and close said separate lines. 
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